Technical information for private, trunked and public safety networks. 


JULY 2000 


MOBILE RADIO TECHNOLOGY" 


~FIREYCALL  — 
LOGGING _ 


An INTERTEC® /PRIMEDIA Publication 


Vertex--For Business, Indusiry, 
and Public Safety. 


Vertex Radio Communications. the 
land mobile division of Yaesu. has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping Customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide. and includes a wide variety 
of portable. compact/mobile base 
stations, HF/SSB transceivers, 


A f—' 
fom port hm me 


vote 


United States & Canada: Yaesu U.S.A., 


repeaters. and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 
design in synthesized radio commu- 
nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 
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VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products. see your 
authorized Vertex dealer. or call: 


562-404-2700 
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E.F Johnson 
sends a clear signal 
about Project 25. 


Our position is clear: Nobody knows better how public 
safety communications should work than the people who use 
it. These dedicated professionals have spent nearly a decade 
shaping their vision of how public safety communications will 
work in the future—the APCO-initiated Project 25 suite of 
standards. E.F. Johnson respects and applauds their efforts. 


Our commitment is firm: £.F Johnson Company is 
redoubling its commitment to Project 25. We were an original 
signatory to the Project 25 process. We were one of the first 
manufacturers to publicly demonstrate P25 Common Air 
Interface products. We're already the #2 manufacturer of 
Project 25 conventional products. And now, E.E Johnson: 
@ Has just released System 3 trunking radios with 3600 
bps P25 CAL. 
@ Will roll out additional Project 25 trunking terminals 
and infrastructure products. 
@ Supports Project 25 for the new 700 MHz band. 


it's your ChoiCe: This is not the time for quick fixes or 
wireless technology that’s unfamiliar and unproven in U.S. 
public safety applications. Public safety communications 
provide a lifeline that thousands of law enforcement officers, 
firefighters, and paramedics depend on every day. 


The Project 25 standards are your standards, developed by 
you and your APCO colleagues. E.E Johnson stands with you, 
remaining firmly committed to the goal of interoperable public 
safety communications across the U.S.—the goal of Project 25. 


zt EFJohnson 
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registered trademark of E F Johnson Company a aa ~ 
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EDITORIAL 


The view on the other side of the pond 


“Integration” dominated presenta- 
tions at the British Association of Pub- 
lic-Safety Communications Officers’ 
(BAPCO) second annual conference in 
London, May 10-11. 

Integration refers to control room con- 
solidation of dispatching for multiple 
agencies. (What we refer to asa call cen- 
ter, dispatch center or public safety an- 
swering point, the British call a control 
room.) Horizontal integration consoli- 
dates dispatching for multiple agencies 
of the same type in one control room and 
usually covers a region. Vertical integra- 
tion combines dispatching for two or 
more types of agencies (usually police 
service, fire brigade or ambulance 
trust), generally fora local area. 

In contrast, issues that rivet public 
safety officials in the United States 
usually involve technology and fre- 
quency assignments. 

For example, despite reaching mile- 
stones in setting standards and imple- 
menting frequency-division, multiple 
access (FDMA) technology for digital 
systems, many manufacturers insist that 
some of their users want time-division, 
multiple-access (TDMA) technology. 
Ericsson has championed TDMA as the 
industry’s brightest lights have devoted 
enormous resources to develop a U.S. 
digital standard under a process named 
Project 25 by the Association of Public- 
Safety Communications Officials— 
International (APCO). 

A few months ago, APCO agreed to 
consider adding two TDMA technolo- 
gies to Phase IT of Project 25: Ericsson’s 
proposed two-slot TDMA technology 
and the existing four-slot TDMA tech- 
nology embodied in the Terrestrial 
Trunked Radio (TETRA) protocol 
widely used first in Europe. 

Motorola has said that most of its 
digital] public safety radio users in other 
parts of the world want TETRA, 
whereas most of its U.S. users say that 
they want FDMA. That, Motorola has 
said, led the company to support FOMA 
during the Project 25 process that devel- 
oped a standard along the lines of the 
company’s Astro digital techology. In 
meeting after meeting, TDMA propos- 
als were considered and turned aside. 

Companies selling TETRA equip- 
ment have signed a memorandum of un- 
derstanding (MOU) that requires them to 
license TETRA intellectual property 


rights (LPR) to one another under fair and 
reasonable terms. 

In the United States, Motorola is do- 
ing well with FDMA Astro and doesn’t 
have to compete with other suppliers on 
the scale it does elsewhere with TETRA. 
Motorola has said it doesn’t have to li- 
cense its TETRA IPR for use in the 
United States because TETRA Is a Euro- 
pean standard. 

“The MOU says nothing about geo- 


graphical restrictions,” TETRA propo- 
nents at BAPCO told me. 

Motorola representatives I’ve spoken 
to say that the company is perfectly will- 
ing to license TETRA IPR if and when 
TETRA is adopted as a U.S. standard. 
Rather than trying to force a license from 
Motorola through litigation based on 
language in the MOU, TETRA propo- 
nents are looking to meet Motorola's 
limitation by ushering TETRA through 
U.S. standards processes. 

Back in the States. Art McDole, co- 
chairman of the Project 25 Steering 
Committee, pointed out that about 80% 
of U.S. public safety systems have fewer 
than 50 mobile units. He said that 
FDMA was the best for serving these 
small, independent users. 

Meanwhile, he explained that TDMA 
is ideally suited for large systems. 
“There is a definite place for TDMA in 
U.S. public safety, but not as a single 
methodology. It has drawbacks, such as 
difficulty in working outside of the infra- 
structure on a unit-to-unil basis, which 
our users say they must have. The sub- 
scriber units are low-power to suit Euro- 
pean standards and, consequently, cost 
less. Battery consumption on portable 
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units is much higher because TDMA re- 
quires linear amplifiers. The cost of the 
infrastructure, due both to the require- 
ment for more stations and the design, 
appears to be considerably higher. These 
considerations led to the adoption of 
FDMA for Phase I. Phase I] is consider- 
ing two proposals for TDMA as well as 
an FDMA approach. Itis all about what 
the users want,” McDole said. 

Meanwhile, in the United Kingdom, 
with the technology battle long since 
settled and the issue of multiple equip- 
ment suppliers already fully sorted out, 
some of the attendees fairly chirped 
their happiness over the uniform com- 
munications capabilities offered by 
TETRA. One of them explained that 
previously, agency operations had to be 
defined according to their radio commu- 
nications availability and segregation 
resulting from frequency assignments 
and channel capacities. Now agencies 
are redefining their operations accord- 
ing to the public need and shaping their 
use of TETRA talk groups to fit. It’s not 
an easy process because it can disrupt 
long-standing traditional procedures. 

That notion of integration is the one 
that's really proving to be thorny. It 
raises questions about compensation, 
cross-training, work load, relocation, 
competence and other factors. 

Maybe so many interests are involved 
in public safety communications that no 
plan can enjoy support from everyone 
involved. In the United States, the tech- 
nology question undergoes continuous 
review. In the United Kingdom, the op- 
eralional question involving control 
rooms provides more than enough rea- 
son for investigation of possibilities and 
conflicting proposals. 

It’s impossible to say whether the U.S. 
technology question will ever reach a pe- 
riod during which is it considered mostly 
resolved. Maybe if both FDMA and 
TDMA technologies are equally avail- 
able for digital public safety systems, 
operational questions will lead the 
agenda. The contrast between the two 
nations’ public safety communications 
approaches provides ideas for each to 
use as alternatives. 
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17: Radio Club of America Communications 
Symposium, 92nd Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 732-842-5070. 


2001 


January 

6-9: International CES, sponsored by the Con- 
sumer Electronics Manufacturers’ Association: 
Las Vegas Convention Center, Las Vegas Hilton. 
Riviera Hotel and Alexis Park Hotel, Las Vegas. 
Contact: www.CESweb.org. 


February 
20-23; NATE, sponsored by the National Asso- 
ciation of Tower Erectors, Adam’s Mark 


Hotel, Dallas. Contact: 888-882-5865 or 
www.natehome.com. 
March 


20-22: Wireless, sponsored by the Cellular Tele- 


communications Industry Association, Las Vegas. 
Contact: 202-785-2842 or www.wow-com.com. 
2410) International Wireless Conuniunicationn 
Vixpu, sponsored by Mobile Radio Technology, 
Las Vegas Convention Center, Las Vegas. Contact: 
Web site www,iweeconexpo.com. 


April 

1-4: ENTELEC, sponsored by ENTELEC, New 
Orleans. Contact: 281-357-8700 or Web site 
www.entelec.org. 


Miay 

21-24: Telecommunications Resellers Associa- 
tion Spring Conference and Exhibition. spon- 
sored by TRA, Adam's Mark Hotel, Dallas. Con- 
tact: Web site www.tra.org, 


June 

3-7: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Atlanta, Contact: 
800-278-7372. 

24-27: UTC Telecom, sponsored by UTC, The 
United Telecom Council, Midwest Express. Mil- 
waukee. Contact: 202-857-1881 or www.utc.org. 
24-28: NENA, sponsored by the National Emer- 
gency Number Association, Orlando, FL. Contact: 
Web site www.nena9-I-L.org. 


November 

6-8: Canadian Wireless, sponsored by the Cana- 
dian Wireless Telecommunications Association, 
Metro Toronto Convention Center, Toronto, Con- 
tact: 613-233-4888, ext. 102, or www.cwta.ca. 
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You just can’t win 
without a good, solid bench. 


As every great team knows, it’s not just the 
players that make up a winning team. It’s having 
the right equipment and solid back-up support 
that can make all the difference in the world. 


When it comes to servicing 
equipment, one of the guemeusmmeen 
best teams in the business § 
is Motorola. We offer 
support solutions for all 
your bench requirements — 
from the R2600 family 
of Communication System 
Analyzers...to Chipmaster® 
Surface Mount Rework 
Stations and Fluke® Hand- 
held Meters. 

The fact is, we only team 
up with proven leaders. So 


two-way 


MOTOROLA 


ORLGINAL 


Motorola, the Motorola Loge and ASTRO are registered trademarks of Motorola, Inc. All other marks are the property of their respective companies. ©2000 Motorola, Inc. 


you can be sure we’ll supply you with dependable 
test equipment and replacement parts to keep your 
radios performing optimally. 

Now, thanks to our new “Test Equipment 
Catalog,” ordering equipment has never been 

aoe easier! It’s the fastest way 
to find exactly what you 
need, when you need it. 
Simply call us today for 
your free copy. Hurry! 
Supplies are limited. 

To make sure you have 
the right players on your 
bench, call Motorola. 
Our servicing solutions 
help ensure you win... 
every time! 


(AK) MOTOROLA 
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We've heard it before, and you know first-hand one 
of the biggest problems facing this industry is the lack 
of human resources. In the June issue of MRT, “Public 
Safety: ‘10-2'" columnist David Dunford stressed the 
need for two-way radio technicians trained in RF. In re- 
sponse to his column, Bruce Bothwell, instructor of 
electronics at Chemeketa Community College in Or- 
egon, wrote us that the RF industry is facing competi- 
tion from bigger industry, such as the computer giants. 

Hope does exist, however. Another reader let us know 


“tor Fast, 
—Reliable Dispatching... 


New Vega C-1610 Six Line 
Console with DSP 
Architecture. 


© Dual sequential Tone Line 
Module cards for up to 6 lines 


* Flexible line configuration for 
either a dedicated wvo- or 
four-wire full duplex circuit, 
or local control keying 


For all the details, just call 

* Vacuum florescent display 

* Squelch and Line activity indicators ] -800-752-7560 
flash upon detecting audio or fox (402) 467-3279 


* Optional desk microphone, headset, Email: vega_signal@earthlink. net 
handset or gooseneck www.vega-signaling.com 


la eaimaabiias HiMEGIA II 
TELEX. Communications, Inc. 
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EDITORIAL FORUM 


So many people, so few jobs 


that his college is training RF techni- 
cians, and that these graduates are look- 
ing for jobs. Santa Ana College in Santa 
Ana, CA, according to Floyd Martin, 
electronics department chairman, boasts 
a comprehensive program in communi- 
cations. He wrote that students receive 
more than 40 credits of digital and ana- 
log theory as well as training in RF mea- 
surement techniques before graduating. 
Martin can be contacted at email ad- 
dress: wa6itd @earthlink.net to post 
your available positions. 

Most likely, you are looking for tech- 
nicians, and another organization is ac- 
tively working to relieve the problem. 

Hats off to GWEC, the Global Wire- 
less Education Consortium in St. Cloud, 
MN, (www.gwee.org) which is focused 
on expanding wireless technology cur- 
riculum in two-year, four-year, and mas- 
ters-level academic programs. 

Misty Baker, executive director of 
GWEC, presented GWEC’s message 
at the International Wireless Commu- 
nicalions Expo in Las Vegas in 
March. When she asked how many in 
the audience were looking for techni- 
cians and engineers, everyone in the 
room raised a hand. 

GWEC estimates that 32,000 techni- 
cal jobs are currently available and that 
by 2008, there will be 308,000 open po- 
sitions in the telecommunications area. 
The employee pool is just not keeping 
up with the demand in this industry. 

Baker said that high school was pre- 
paring students for college and college 
was preparing them for work, but neither 
was preparing them for jobs in wireless. 
GWEC is working on that by developing 
curriculum and adding education and in- 
dustry partners. Agilent Technologies is 
the latest to come on board. 

GWEC isalso starting to work with K- 
12 programs, which | would definitely 
recommend. Many people become inter- 
ested in, or choose, their careers while in 
high school. Right now, there are art, ar- 
chitecture, journalism, science, vo-tech 
and music classes in high schools. Why 
not telecommunications or engineering? 
Get the kids interested in what techni- 
cians do. Show them the newest radio 
models. Maybe that way, more people 
will choose the RF path early, and follow 
up with the education and training. 

—Nikki Chandler 
Senior Associate Editor 
nikki_chandler @intertec.com 
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Whether your system needs indoor 


or outdoor wireless testing... 
Berkeley has the solution! _ 


™ 


Mongoore” or 


SIGNAL STRENGTH 1 WATT@ PORTABLE 
For oo neon ith REMOTE CONTROL 
by propagators. wi } 


For indoor coverage testing. 


© Dynamically adjustable power control 
from 1 milliwatt to 1 watt output 

* Infrared remote control adjusts power 
output, frequency and on-off >25 feet 

© Super bright 128 x 128 graphic LCD 
with backlight 

* Battery operated 


* Internal memory stores signal strength 

* Scans up to 21 channels 

° Displays best 3 channels simultaneously 

* Outputs data to a PC with a serial cable 

¢ Audio can be heard through the headphones 
or internal speaker , 

© Includes rechargeable Ni-Cad battery/charger 


DUAL MODULAR 
RECEIVER 


Two Independent 
Receivers 


CLASS A 


TRANSMITTER SERIES 
For measuring signal propagation, Measures RF propagation coverage RUGGED HAND-HELD 
=| positioning antennas, setting power and detects “RF Shadows”. SIGNAL STRENGTH 
Dual modular receivers and 12-channel GPS allow METER 


levels or validating coverage. 


Available in either 25 Watt Class A, 
or 45 Watt Class A (10 or 20 Watt 
Class A for PCS) FCC Type Accepted 


Built-in agile frequency synthesizer 


users to swap various bands while in the field Measures RF propagation coverage 
High measurement rate, more than twice that of — and detects “RF Shadows”. 

Dr. Lee's recommended 40 2 plus distance averaging High measurement rate, more thas twice 
Removable, rechargeable Li-lon battery system found on that of Dr. Lee's recommended 402 
standard PC laptops 


Power control in 0.1 d8 increments Removable 8 MByte compact flash memory system Internal eight cheanel diftarential GPS 
Remote controllable for data storage and X/Y coordinate data Removable PCMCIA memory system for 
VSWR antenna protection Weighs only 7 pounds fully loaded with USB and Serial post processing data import to a PC 
Weighs 25 pounds (RS-232) ports for high-speed connectivity to a PC 


Models Available: 
PAGING (POCSAG/FLEX) 


BERKELEY Oris On. 1S-136 CELLULAR 
GSM ISM 
VARITRONICS SYSTEMS ®7ntscsss iw = “pcs 


Liberty Corporate Park, 255 Liberty St., Metuchen, NJ 08840 iDEN/SMR -WCS 
ETACS IVDS 


Custom frequencies 
Fax: 732-548-3404 + E-mail: info@bvsystems.com available upon request. 
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Innocent bystanders 


By Robert H. Schwaninger Jr. 


Ever get between two bullies on the 
playground? There you are, just stand- 
ing with the kickball in your hand, and 
the next thing you know you're the tar- 
get of two jeering toughguys who have 
decided that your taffy is going to 
get pulled. 

It’s think-and-shrink 
time. First, decide which 
one of these frothy foes you 
might want to side with 
against the other. It would 
be nice to be on the winning 
side. But as is often the 
case, your side isn’t well 
represented when the fists 
start flying. More often 
than not, the bullies just 
beat the heck out of you 
rather than one another. So 
you have to shrink. That is, 
try to make yourself not 
worthy of their attention at 
that moment and hope that 
they find some other pee- 
wee to push around, It’s the 
old “look over there” 
dodge. Sometimes it works, 
and sometimes they just 
keep on comin’. 

If this situation has ever 
happened to you, at least 
you've got some reference 
point for dealing with the 
battle going on between 
PCIA and ITA regarding 
the coordination of UHF or 
VHF trunking systems. If 
the license says “YG” on it, 
then it’s likely that one of 
the coordinators is going to 
say that the other coordina- 
tor didn’t do it right. 

Operators all over the 
country are getting “courtesy” copies 
of letters being pumped out mainly 
by ITA, that seek to inform the FCC 
that YG licenses were granted in er- 
ror, ITA cites co-channel operations 
that the rules state must be taken into 
account for coordination before you 


Schwaninger, MR7’s regulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tele- 
communications. Schwaninger is also a member of the 
Radio Club of America. 


can get an exclusive YG license. Ac- 
cording to ITA, PCIA has blown it 
and caused the commission to grant a 
slew of licenses in error. 

One of my clients got caught in this 
hair-pulling contest when it went to 
modify a license that had been on the 
FCC books for a couple of years. ITA 


Illustration by John Hayes 


wrote the FCC a letter saying that the 
proposed relocation of the station would 
result in improper operations and that 
PCIA’s coordination of the application 
had failed to take into account its duty 
to check co-channel and adjacent chan- 
nel users. 

Our client then turned to PCIA and 
said, in effect, “You gonna let [TA 
talk like that? Are you going to stand 
up for yourself and support your ear- 
lier coordination?” PCIA said that it 
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wasn’t going to take any guff from 
ITA and that the operator shouldn’t 
worry. So, PCIA wrote its own letter. 

The PCIA letter said, in essence, 
“Maybe we didn’t coordinate cor- 
rectly when we relocated, but ITA 
blew it when it coordinated the origi- 
nal station license.” Oh great. Now 
the client’s got ITA challenging the 
application and PCIA challenging the 
original station license. So the whole 
facility is in jeopardy. 

As these firefights have 
increased in number and 
severity, the FCC has pro- 
vided zero guidance, To 
date, none of these inci- 
dents has resulted in the 
FCC taking any action 
known to us. Instead, 
mommy has got two kids 
fighting in the back seat 
and hasn't decided 
whether to stop the car. 

If you ask the kids, each 
one will point at the other 
and whine in sing-song 
fashion, “He started it” (as 
though knowing the origin 
would help). The truth is, 
the FCC started it when it 
decided to stick its nose into 
private trunked systems. Al- 
though UHF trunking of 
private radio channels has 
gone on for more than a de- 
cade, the FCC didn’t get in- 
volved in the area until it 
decided to refarm the pri- 
vate radio spectrum. Sud- 
denly—and for no good 
reason—the FCC decided it 
needed rules for trunking. 

Linking trunked opera- 
tion with channel exclusiv- 
ity was the next step toward 
conflict. The FCC decided 
that if you could show that 
your facility’s contours 
wouldn't overlap the contours of a co- 
channel or adjacent channel facility 
(situated anywhere within an area 
roughly the size of the Milky Way), you 
might qualify for exclusive use. 

There was also that issue regarding 
centralized vs. decentralized trunking. 
One was a problem and the other wasn’t, 
except that the FCC’s definition of these 
terms read like the instructions for in- 
stalling a left-handed flange grommet to 
hang a storm door made in Korea, 


www.mrtmag.com 


Ultra-Q is the right choice Yo wee single-frequency band stop filters as it is a 
UHF Fcc 
m UHF 


problems...and is now avail- 15] sa) sn TET — VHF Hi an extremely high Q. 


cer eset ine ert | ges waa VHF Lo 
able at VHF, UHE, Cellular, ‘S| S| ieemais| Mesten| tren Wend ay Similar to the original 


r solving your interference quency agile bandpass filter with 
| quEnCY Ag} P 


” “ " 
vyeanery eats 


and PCS frequency bands. ii E i : ~ ee wii sein y Ultra Q designed for MAS 
Applications within these frequency om cei applications, gain—along with nar- 

bands coincide with the narrow bandwidths used in row band filtering—is provided 

two-way communications for voice and data. . via this modern programmable active low-noise filter. 
Bandwidths are available matching the receiver bandwidths Custom designs are available upon request: For more 


of 25 KHz, 12.5 KHz and 6.25 KHz. details, contact us via the information below. 


Ultra-Q eliminates the need for bulky and multiple It's the choice of filter that’s always up to par. 
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Ultra-Q Active Bandpass Filter 


AERO 
GON 


A Wireless Systems. Company 


560 Sylvan: Ave, 3rd Fi., 
Englewood Cliffs, NJ 07632 
Phone 201-227-0066: / Fax 201-227-0067 
E-mail mail@aerocomminc.com 
Web www.aerocomminc.com 


Modular Radio Systems 
(29 - 960 MHz) 


* Low Standby Current 

* High Reliability 

¢ Small Size 

* Synthesized or Crystal 

* Narrow banding available 
* AM and FM modules 

* Simple Upgrades 


Repeaters 


Paging 
Base Stations 


Cross Band 


Trunking 


So what’s going to be the outcome of 
the range wars between PCIA and ITA? 
Well, first these organizations are going 
to scare, frustrate and generally tick off 
a bunch of licensees. Operators who 
have held licenses for a while, and who 
have constructed their systems based on 
their grants, are going to wonder if they 
blew a bunch of money on equipment 
they can’t use. 

If you are operating a centralized 
trunking format, you are at the great- 
est risk. The threshold for licensed 
operation is higher than for decentral- 
ized trunking. If you are using decen- 
tralized trunking, and you don’t care 
if you get exclusive use of the chan- 
nels (i.e. IG operation rather than 
YG operation), then you are likely 
under the radar screen of this dog- 


fight. If you hold a YG license, the 
FCC may modify your grant and 
change it into an IG license, thereby 
canceling your exclusivity. And if 
your license was granted some time 


=F ® 
== DANIELS ago, the FCC’s actions might require 


gums ELECTRONICS LTD. a hearing: 


In short, it’s a bit of a mess, and each 
situation is a little different from the 
next. And there is a subplot to this whole 
controversy. Let’s say that PCIA coordi- 
nated your application and that, based 
on its recommendation the FCC granted 
you a YG license. Based on that grant, 
you went out and purchased centralized 
trunking equipment and have built your 


Multi-Channel Remotes for station. Additionally, you went out and 
Kenwood -80 and-90 Series Radios signed up customers who are happily 


using your system. What if the FCC 
wants to cancel or substantially modify 
the license, causing you to do business 
differently? Who pays? 

As with all things, you pay first. 
The victim always does, But can you 
seek compensation from PCIA for 
blowing the coordination? This is an 
issue that I’ve batted around the FCC 
and the courts for years without suc- 
cess. In short, what's the liability aris- 
ing out of a muffed coordination? A 
court could reasonably find that the 
coordinator should pay you for mess- 
ing up the coordination. The fact that 
no case has gotten that far is not an 
indication that such a cause of action 
would be unsuccessful. But who wants 


* Custom Configured Systems Data 


Phone: 1-800-664-4066 or (250) 382-8268 
Email: sales@danelec.com Web: www.danelec.com 
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CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire 
optional) control'for the -90 series radios. The TSR412A and TSP402 are used 
with the -80 series radio. Channel up and down, group up and down, nine character 
alpha channel identifier, scan, monitor, intercom, and front panel transmit are all ss 
standard features. No programming cables or software are needed. Radio is dedi- the hassle? 


And hassle is what this is. So, why 
do operators have to suffer through 
this, and why did this whole thing get 
started? Don’t ask me. I’ve got my 
theories, but it may just come down to 
a case of sibling rivalry. So let’s send 
these two to sit In the corner. Trouble 
is, the corners they are sitting in have 
turnbuckles. ial 


www .mrtmas.com 


cated to remote operation. Many systems are available for other radios. Please 
call or visit our website for additional information on this or other CPI products. 


941 Hensley Lane « Wylie, TX 75098 


www.cpicomm.com 
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here are days when nothing less than the clear- 

est, most rugged, most weather-resistant micro- 

phone will be Those days were made for the 
Shure 810 Modulink® Speaker Microphone. 


With its sealed, gasketed splash-proof design, its vir- 
tually indestructible ARMODUR*® casing, and its million- 
cycle, silver-plated PTT switch, the Shure 810 is one 
speaker microphone you can trust to provide exceptional 
sound performance even in the foulest weather. 


And it has all the latest features, including a 2.5mm 
earphone jack for private listening, a sturdy clothing clip 
that rotates 360° with detents every 45°, and a two-way 
high/low volume switch. 


Additionally, the Shure 810 is part of the growing 
Modulink® family of interchangeable microphones and 
cordsets, providing easy connection and fastest in-the- 
field cord replacement. 


Designed especially for public safety and commercial 
use, the 810 is built by Shure, the leader in communica- 
tion microphones for base station and two-way dispatch. 


For more information on the Shure 810 Modulink® 
Speaker Microphone — or the full line of Shure 


Communications Products — call 1-800-25-SHURE 
or visit us online at www.shure.com. 


SHURE 


IT’S YOUR SOUND” 
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Build a tower 


into the air... 


... And people will see it from everywhere 


By David O. Dunford 


If yow’re in the radio business, you’re 
in the tower business. You may call it 
wireless, PCS or SMR, but it’s all radio. 
And to make a radio system work, you 
need a network of sites and towers. 
(Here’s the answer to municipal plan- 
ners’ first question: “No, we can’t just 
use one really tall tower conveniently 
Jocated out in the country or in another 
city.”) Everybody, it seems, wants to be 
in the radio business, and additional 
siles are essential for the survival of 
wireless providers. For the “small 
block” and narrowband providers, like 
cellular (Remember when cellular was a 
fat cat?), more sites are needed to ac- 
commodate more users through channel 
reuse. “Big block” providers need more 
sites to expand service areas and Inter- 
net link-ups to keep pace with market- 
ing promises. Private users, such as our 
small community, need more sites sim- 
ply to keep pace with city expansion. 

Clearly, then, this seems like a simple 
problem of securing adequate construc- 
tion financing and educating the local 
governmental entities about the neces- 
sity for (and entitlement of) wireless 
tower construction. So a new entity, the 
“site procurement firm,” is contracted 
and sends its “people” to the local plan- 
ning commission meeting. It’s often in 
this venue that the baking soda meets 
the vinegar. The site firms feign igno- 
rance of their client’s RF system (usu- 
ally, it’s not an act) and deny any em- 
powerment to discuss site alternatives, 
Often a local, high-powered, red-faced 
attorney represents the wireless client, 
which can further disengage local sym- 
pathy. In many cases it’s become an ex- 
ample of an irresistible force meeting an 
immovable object. 

It doesn’t always need to be this bad. 
In fact, public safety managers are in a 
unique position to avoid these problems 
altogether. Public safety relies exten- 
sively on radio communications and has 
the same need for tower space as our 
commercial sector counterparts. 

In our own city, realizing the need for 
additional commercial sites (along with 
the need for additional city radio sites), 
several of our staff members met and 


discussed the prospect for a city- 
coordinated tower site development 
plan. Eventually, we developed a simple 
plan that was adopted within two 
months of its initial presentation in 
1996. From the city’s perspective, our 
key to success so far has been the inclu- 
sion of people from three departments: 
planning, legal and public safety (where 
Radioman re- 
sides.) Bill Meyer 
is the bright direc- 
tor of planning and 
development for 
Lenexa. He is not 
only even-tem- 
pered and vision- 
ary, but practical 
as well, and his 
careful guidance 
helped create a 
balance between 
the city’s roles as 
“landlord” and 
“regulator.” Eric 


A teochore doeee: Arner Is the assis- 


mote city tower tant city attorney 
sites to commercial who had been han- 
providers. dling franchise 


fees and rights-of- 
way access, so he was a natural choice 
for this project. 

The siling guidelines our city adopted 
are simple and have four components: 
1. As practical, we want to minimize the 

number of towers in the city. 

2. Where possible. users should co- 
locate. (Planning requires structures 
capable of supporting three carriers). 

3, Tower siting and construction must 
comply with established planning 
guidelines regarding land use, permit- 
ting, construction and appearance, 

4. As appropriate, we try to leverage the 
city’s financial interests with tower 
users whenever possible. 

Our first public-private partnership 
based on these guidelines evolved froma 
request by Aerial Communications to 
rent space onacity-owned. 180-foot 
Rohn 55 guyed tower. The existing tower 
couldn’t handle the antenna load, so we 
discussed the prospects for Aerial to 
build a suitable monopole at the same 
site. An agreement was crafted and plans 
were drawn to construct a five-carrier, 
180-foot monopole and to develop a 
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suitable site to accommodate six shelters 
or equipment pads. Construction financ- 
ing was provided entirely by Aerial in 
exchange for abatement of site rent for 
an agreed-upon time. 

Our second joint project was with 
Southwestern Bell Wireless (SWBW). 
SWBW wanted to sever a lease ata 
nearby site, and the city needed anew 
site lo replace an aging elevated water 
tank. Again, SWBW provided all the 
construction financing to erecta 180- 
foot monopole and to remodel a 1 ,200- 
square-foot shelter in exchange for 
abated site rent. Our third project was 
also with SWBW and involved building 
anew tower ina(gasp!) public park. The 
project started off with SWB W offering 
to build an expensive silo near a decora- 
tive red barn in the park. It evolved into 
replacing an existing tower ata fire sta- 
tion contiguous to the property, 

In all three cases, there has been mu- 
tual benefit to both parties in the devel- 
opment agreements. The city now owns 
three new towers, and the wireless pro- 
viders have assured their site occupancy 
for 10 years. Additionally, the process 
was expedited by public-private coop- 
eration because members of the plan- 
ning commission were also involved on 
the “front end.” Because the towers 
were designed and built for future 
growth and substantial extra capacity, 
the city now acts as a landlord and rents 
space to additional wireless users. Cur- 
rently, the city is realizing annual rey- 
enues of nearly $108,000. Not only is 
this “windfall” a direct benefit to the 
taxpayers, but a portion of it has been 
earmarked for future site-development 
partnerships and site maintenance. Also, 
the availability of developed tower sites 
allows the city to encourage and foster 
deployment of high-speed wireless In- 
lternet access. Again, in this “win-win” 
scenario, the wireless provider has the 
city as a venture “partner,” and the city 
has access to high-tech services. 

With its own needs—and the city’s 
development interests—in mind, public 
safety can go a long way toward striking 
a balance between often adversarial par- 
ticipants who are all striving for the 
same thing. | 


Dunford, MRT’s public safety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment. He is a member of the Radio Club of America and 
a member and past president of the Kansas Chapter of 
the Association of Public-Safety Communications Offi- 
cials—International. You can email Dunford at 
mrt @intertec.com. 
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Built for continual shift-after-shift use, the new Rocky II-+ Mobile Computing System is ruggedized to stand up against 
harsh environments such as rain, mud, shock, vibration, and extreme temperatures. With it’s unique hot dockstation, 
integrated wireless communication capabilities and back-lit keyboard, we have the ideal solution for patrol cars, report 
rooms, swat command vans and undercover team use. Pentium® Ill Now Available 
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By Steven Gutkin 


Recently, an attendant at a Pequan- 
nock, NJ, gas station was shot to death 
after being robbed at gunpoint. Police 
collected as evidence a security video 
camera tape of the crime. 

Within hours, local police and inves- 
tigators distributed footage from the 
tape to neighboring agencies and area 
television stations, hoping someone 
would come forward with information. 
Seventy-two hours after the robbery- 
murder, Officer Vincent Crapello of the 
Fairfield, NJ, Police Department (FPD) 
stopped a suspicious-looking vehicle, 
He ran a check on the license plate us- 
ing Packeteluster Patrol, a wireless mo- 
bile information system from Marl- 
borough, MA-based Cerulean Technol- 
ogy. Within seconds of entering the li- 
cense plate number into the system, in- 
formation flashed onto Crapello’s lap- 
top stating that the vehicle was wanted 
in connection with a missing-person 
case in Jefferson Township, NJ. 

Armed with this information, 
Crapello approached the vehicle and ar- 
rested the man on weapons possession 


Case closed 


Fairfield, NJ, police use wireless mobile data to help solve a robbery 
and murder case and to increase officer safety and efficiency. 


LP PIES ELSI 


Ra A 


Whether their mounts are traditional or modern, Fairfield officers have wireless access to resources. 


charges. Later, at headquarters, the sus- 
pect confessed to the gas station murder. 

“This case could not have been solved 
as quickly without Packetcluster 
Patrol,” said FPD Chief Edward C. 
Facas. “Using the system, Officer 
Crapello was able to access multiple 
databases to get information regarding 
the vehicle and the suspect during a rou- 
tine license plate inquiry—a process 
that may not have occurred, or might 
have taken what typically seems like 
hours, without Packetcluster.” 


Officer safety and efficiency 

The mobile data system, in addtion to 
its role in this case, helps Fairfield offic- 
ers uncover outstanding warrants for ar- 
rest during routine license and registra- 
tion checks. These include warrants for 
auto theft and “deadbeat” parents who 
owe child support payments. 

“With access to various databases at 
their fingertips, officers have easy and 
speedy access to critical law enforce- 
ment information. Our officers can now 
perform their jobs more effectively,” 
said Chief Facas. ... “We have scen an 
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increase in the number of warrant- 
related arrests and a significant rise in 
stolen vehicle recoveries.” 

The software integrates with wireless 
communications technology to allow 
more than 100 officers in four New Jer- 
sey towns (Fairfield, Caldwell, Essex 
Fells and Roseland) access to vital 
criminal and motor vehicle databases 
from the field. The agencies use a na- 
tionwide radio network from BellSouth 
Wireless Data to link patrol car laptops 
to the Packetcluster server, which is 
connected through a router to individual 
state and national motor vehicle and law 
enforcement databases. Access to criti- 
cal information sources, such as the 
New Jersey Division of Motor Vehicles 
and the New Jersey state police criminal 
justice database, provides officers with 
warrant data, and vehicle and driver reg- 
istration information. A second router 
connects field officers with the FBI Na- 
tional Crime Information Center 
(NCIC) databases, providing instant 

Gutkin is a lieutenant with the Fairfield, NJ, police 
department, 
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HE TAKES RISKS 
EVERY DAY. 


WITH OPENSKyY; HIS 
COMMUNICATION SYSTEM 
ISN’T ONE OF THEM. 
His Jos: 
Lt. Jake Richards doesn't enter a burning building without the right 
equipment — his turnout gear, his SCBA, and his OpenSky radio. 


OpenSky integrates voice and data on the same channel 


and puts an entire IP-based mobile network in the palm of 


his hand. This means he’s never alone in a crisis. He can 


communicate directly with his team, the paramedics, 


the police — or any agency on the OpenSky network. 


Lt. Richards never knows what the next call will bring, but he 


does know that with OpenSky he'll always be connected. 


OUR TECHNOLOGY: 


OpenSky gives you a flexible, scalable, packet-switched mobile 


communication network with end-to-end IP voice and data 


applications for your statewide, regional or local network. 


Utilizing an open architecture and industry-standard 


products, OpenSky delivers cutting-edge technology at an 


upgrade cost that’s remarkably affordable. For increased coverage, 


capacity and quality of service, switch to OpenSky. 


jpenSky 


Always on. Always there. 
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Call 1-877-OPENSKY to schedule a free, 
customized OpenSky consultation. 


Visit us at APCO Booth #320 ; 
Electronics ae 
www.macom.com/opensky/mrt/jly tyca if " / M/s ‘A com 


Mobile data software can include real-time 
email to watch commanders or other depart- 
ments, such as vehicle service. 


access lo criminal history and wanted- 
felon information. 

“Previously, using a radio dispatch 
system, officers had to wait 10 to 12 
minutes for information from the dis- 
patcher located at headquarters, 
Facas said. “Now, officers know within 
moments of their query they'll have all 
the information they need to make an 
arresl, ensuring their safety in a polen- 
tially dangerous situation.” 


More crime-fighting capabilities 
Mobile data can make officers safer 
by providing them with critical law en- 
forcement information before approach- 
ing a suspect. To improve officer safety 


* Chief 


further, Fairfield will integrate Packet- 
cluster Patrol with its computer-aided 
dispatch and in-house records manage- 
ment system. which is connected to an 
online mugshot database. Instant access 
to multiple information sources will 
enable olficers to cross-reference pre- 
vious cases and arrests, access known 
identification information (such as 
birthmarks or tattoos) and query re- 
corded crime patterns, including loca- 
tion of recent car thefts. 

Fairfield plans to expand its wireless 
communications by adding Cerulean’s 
Packetwriter wireless report-writing 
software. Field reporting (writing, filing 
and updating) keeps officers on active 
patrol, rather than constantly returning 
to headquarters to manually process the 
information. 

The security of data communications 
makes patrol officers more effective, 
while ensuring their safety. Using mo- 
bile data, officers can keep investigative 
and undercover operations information 
out of the hands of criminals. In the 
past, technology-savvy criminals knew 
when officers were approaching by lis- 
tening to police scanners. Encrypted 
communications technology allows of- 
ficers to share sensitive information 
over the radio as data, as well as real- 


How Fairfield did it 


Challenge: The Fairfield, NJ, Police 
Department needed to increase patrol 
officer safety and efficiency for future 
investigations and arrests. 

Strategy: Implement patrol car- 
based wireless communications system 
with access to multiple local, state and 
national law enforcement databases. 

Results: Fairfield, NJ, police officer 
arrests murder suspect within 72 hours 
of the crime. Fairfield officers can ac- 
cess detailed crimefighting information 
before approaching a potentially dan- 
gerous situation, enhancing officer 
safety and increasing the number of ar- 
rests on outstanding warrants. 


time email, without worrying about be- 
ing overheard, 

“Now, officers can transmit messages 
from car-to-car and car-to-headquarters 
without worrying about being overheard 
by eavesdropping criminals. With en- 
cryption, officers can stay one step 
ahead of crime,’ Chief Facas said. I 


The Future of Alerti 
Technology has arri 


The Informer is the next 
generation in tone-alert 


radio technology. 


www.federalwarningsystems.com 


A high-end radio receiver, the Informer has 
been designed to provide superior specifications 
to insure performance and reliability. The 
Informer can be activated with Single-Tone, 
Two-Tone and DTMF-standard. To this you can 
add EAS or Federal’s Digital protocol-options. 
Field programmable, the Informer includes 
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standard-battery backup 
and is available in VHF - UHF bandwidths, 
No other radio offers so many dynamic 


features, Call us today at 800/548-7229, 
for more information. 


FEDERAL SIGNAL CORPORATION 
Federal Warning Systems 


www.mrtmaz.com 


We're Com-Net Ericsson and La 


A new company totally focused At Com-Net Ericsson, we offer At Com-Net Ericsson, Land 


on critical communications, more of what you need. That Mobile Radio is all we do 

Com-Net Ericsson brings to means new products to help — so we can do it better. 

the market unprecedented your people work safely and Call 1-800-431-2345 today — 

innovation, exciting advances more efficiently. It also means we'll help you do it right. 

in technology and the flexible buying and leasing 

kind of customer service options, and the technical 

that other companies solutions and network support | —- 
only talk about. you expect from an emerging 5 


leader in the industry, 


92 > 410) A O41 he pie i tin. 
23 £592.60 P. VA 24501 www.com-netericsson.com 
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NOISE CONTROL 


You got intermod? 


Hunting the source of a distortion problem can be facilitated with a reliable 
portable radio and a little homemade artillery. 


By Patrick E. Buller 


Intermodulation, “intermod” for 
short, has been around for some time, In 
fact, it’s so well known that most radio 
users assume it’s a normal operating 
condition. Intermod has, in effect. 
crippled the two-way radio industry's 
ability to develop the market much fur- 
ther. A trip to any big city with an aver- 
age portable radio is one way to tell. 
There may be some sites in service that 
are relatively free from this curse, but if 
you're not one of the lucky ones, the fol- 
lowing might be a neat bag of tricks to 
keep the situation under control. (Radio 
amateurs may also find this extremely 
useful for “bunny hunts.”’) 


A case in point 

A severe case of intermod happened 
“overnight,” so to speak, causing inter- 
ruption to a public safety prime chan- 
nel. It was determined that this was the 
classic “A +B-C=D” signal- 
mixing problem. D, in this case, is the 
repeater input, associated with: B,a 
100W VHF GE base station; A, a 250W 
continuous-operating VHF transmitter; 
and C, another 1OOW VHF repeater. 
Each system was on a separate tower. 
All the systems were on the same moun- 
tain and within a 50-foot radius, It just 
so happens that the interference ap- 
peared after station A came on the air. 

It was simply thought that all we 
had to do was find the single source 
of the intermod and fix the problem. 
(“Must be someone's transmitter” or, 
“It’s gotta be in someone’s receiver” 
or “Maybe it’s a bad antenna.”) 

The usual steps were taken, such as 
investigating who had cavities, duplex- 
ers, isolators, sufficient grounding and 
the like. All the sites were found to have 
in-service Isolators, |0-inch-diameter 
series cavities and double-shielded coax 
interconnecting all devices, The anten- 
nas and the solid-shield feed lines were 
verified as acceptable with an Anritsu 
113B analyzer. In sum, all parties had 
the appropriate equipment in service. 

Frustration began when a VHF 


hand-held portable radio was used for 
the receiver and loop antenna for deter- 
mining direction. With all transmitters 
in line, it was (as you might guess) im- 
possible to get a null. RF was getting 
into the radio, so another approach was 
needed: radio shielding. (By the way, 
wrapping the radio in tin foil is a poor 
approach, at best.) 


A shielding box 
and a loop antenna 
turn a portable radio 

into an intermod 

tracker. 


Figure | on page 23 shows a shielding 
box that was fabricated (from double- 
sided printed circuit board material) spe- 
cifically to house a Kenwood hand-held. 
With the antenna port terminated, the 
box provides a measured 130dB of 
shielding—far superior to tin foil. 

Fabrication is done by completely 
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soldering the inside joints of all sides 
and corners. The outside box corners 
were also soldered with a strip of cop- 
per foil to complete the outside electri- 
cal connections. The box opening has 
foil wrapped around the edges to con- 
nect the inside foil to the outside foil, as 
shown in Figure 2 on page 23. The cover 
is made from sheet copper, and inside 
the cover is a copper braid around the 
perimeter that makes the connection 
from the box to the cover. (The braid is 
taken from a small piece of coax cable.) 
The coax connection at the top is a BNC 
female to male N adapter, with the 
threaded shell removed, that is soldered 
to the top plate. The male N side of this 
connector mates with the Kenwood 
portable’s antenna connector when the 
radio is inserted in the box. The top 
plate also has two small holes drilled 
immediately above the squelch and vol- 
ume control knobs. These holes allow 
the insertion of a small probe to rotate 
the knobs, if necessary. A few holes are 
needed for the speaker. (See Figure 3 on 
page 23.) Keep in mind that fewer holes 
means better shielding. For the Ken- 
wood's LCD, an opening is cut to the 
same size and covered with bronze screen. 
The sharp edges of the screen are framed 
by soldering them to an 18-gauge wire. 
The four-inch-diameter loop antenna 
shown in Figure 4 on page 23 was con- 
structed from !/s-inch copper tubing. 
Female connectors were used with the 
loop antennas to allow a double BNC 
male connector to serve as a rotating 
joint. It’s best to hold the radio in an at- 
titude that allows you to see the signal- 
strength meter while rotating the loop. 
The small coax loop uses RG 59/U 
that is for the magnetic field. The small 
probe favors the E field. The loop an- 
tenna performs like any other loop (i.e., a 
null appears broadside to the plane of the 
loop), It’s the null that indicates the 


Contributing Editor Buller is an electronics design 
engineer for the Washington State Patrol. Bellevue, WA. 
He is a member of IEEE, NARTE. APCO and ARRL and 
a Fellow of the Radio Club of America. His email 
address is W7rgt@msn.com, 


www.mrtmag.com 


Figure 3. BNC connector on top plate with 
volumn and squelch access holes. 
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Figure 4. Four-inch-diameter loop with BNC-BNC connector as a rotating joint. 


direction of the sig- 
nal. Our site test 
proved the shield- 
ing to be accept- 
able, and the loop 
antennas were suf- 
ficient to indicate 
the origin of the of- 
fending signal. 


Going hunting 
The loop an- 
tenna indicated 
where the stron- 
gest RF hot spots 
on the tower(s) 
were, The small 


Figure 5. Antenna assortment. 


probes were then used to pinpoint the ex- 
act cause. The problem soon became ap- 
parent—the enemy was everywhere. In- 
termod sources included tower bolts, 
loose tower grounding, chain link fence 
(30 years old) topped with rusty barbed 
wire, signs wire-wrapped to the fence 
matting and, finally, an unauthorized, 
low-budget repeater without cavities, 
isolators or equipment grounding. 

A simple “homemade” shielded box 
proved to be a valuable accessory to 
trace and verify the intermod 
“culprit(s).” The four tenants have sen- 
tenced themselves to an overall cleanup. 
There was no one “guilty” party. It was 
more a case of “guilt by association." 
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By Steve Arcoleo 


Call logging systems remain a staple 
of any modern fire department. How- 
ever, the basic applications for record- 
ing have expanded well beyond radio 
transmissions and telephone calls. Over 
the last several years, savings in techno- 
logical costs have enabled manufactur- 
ers of call logging systems to offer busy 
departments faster access to calls, more 
flexible search criteria and remote ac- 
cess to information. 


Retrieval of calls 

Speed of access to information has 
always been an important aspect of log- 
ging systems in the public safety envi- 
ronment, and today’s systems respond 
to this need better than ever before. Sys- 
tems are now available that give users 
access to thousands of hours of calls in- 
stantly from their PCs’ hard drives. 

Playback from archive drives has also 
improved through the use of Magneto 
Optical and DVD disk archive drives. 
These drives provide near-instant access 
to calls and are replacing DAT tape- 


Technology 
improvements 
for fire-safety 


call logging 


Improvements in media’s retrieval speed, remote access 
and a variety of markers have made call logging more 
efficient and versatile. The platform, training and vendor 
reliability remain crucial to implementing a system. 


based technology as the media of choice 
in fire-safety applications. Some units 
allow playback of recorded calls via any 
touch-tone phone, thereby giving busy 
battalion chiefs access to important in- 
formation from any location. 

Versatile search criteria make access 
to information easier and faster than 
ever before. Systems today offer time, 
date, channel, call duration, call direc- 
tion, DTMF, caller ID and call com- 
ments as possible search criteria. More 
sophisticated systems provide CTI up- 
grades that include ANI (automatic 
number identification), trunked radio [D 
and trunked radio talk groups as addi- 
tional criteria. 


New call-logging features 

Today, fire departments can also use 
their master time-clock device to drive 
the recorders’ time code information, 
thus ensuring accurate time and date 
stamping for faster and more accurate 
call retrievals. 

Moreover, the ability to synchro- 
nize the department’s recorder with its 
CAD system, PBX equipment and ra- 
dio system eliminates discrepancies 
regarding response time. 

To duplicate recorded incidents onto 
cassettes for court appearances, logging 
manufacturers now offer a stand-alone 
PC with a media drive and system soft- 
ware installed to serve as a replay sta- 
tion. Busy departments can then review 
calls and duplicate them without using 
the recording device, interrupting one of 
the media drives or ejecting the current 
disk and replacing it with the disk they 
would like to review. 

Digital telephone tap cards that elimi- 
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nate the need for recorder patches or 
digital-to-analog converters are now 
available for use with digital PBXs. This 
technological advance eliminates the 
need for costly third-party devices that 
frequently cause failures in the record- 
ing process. 


Instant-recall terminals 

For fire departments in need of in- 
stant recall terminals, logging systems 
can now run a software application on a 
dispatcher’s PC that uses the hard drive 
of the logging recorder as an instant re- 
call system. More advanced systems al- 
low an unlimited number of PCs access 
to the logger with as many as [5 users 
replaying calls simultaneously. For ap- 
plications requiring both call-logging 
and instant-recall terminals, both are 
available via the LAN. 

There are several advantages to using 
call logging combined with instant recall. 
An integrated system allows the fire de- 
partment to leverage its existing infra- 
structure (LAN, wiring, and PCs) to 
eliminate the need for stand-alone instant 
recall terminals, saving money and in- 
creasing versatility. Applications running 
ona PC reduce ongoing maintenance 
costs and save valuable desk or console 
space. In addition, because you are using 
the hard drive of the recorder as your in- 
stant recall] system, the recording time is 
not limited as it is with more traditional 
instant recall systems. 


Arcoleo is vice president of business development for 
ASC Telecom, New York. 


www.mrimag.com 
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The revolution is here. Moducom is 
rewriting the book on 9-1-1 systems, 
And the competition cant compete. 


941 AND RADIO DISPATCH 
IN A SINGLE SYSTEM. 


The new UlnaCom 2000™ — is 
9-1-1 and radio dispatch: together. 
for the first time. in one single console 
system. Built by us from the ground 
up - not pieces of old proprietary 
technology - but a totally digital 32- 
bit Windows NT system. ‘Telcordia 
and NENA compliant, handling both 
9-1-1 and ADMIN lines. 


A SINGLE SYSTEM 
MEANS LOWER COSTS. 


9-1-1 and Radio dispatch in one 
systent means lower initial costs than 


two separate systems. If vou choose to 


buy only one component of the sys- 
tem. either 9-1-1 or radio dispatch. 
you can add the other later and still 
save IMONey. 

You'll never pay for system pro- 
sram changes with our integrated 
sysieni cuslomizer. ‘Trouble shooting 
time and costs are reduced with our 
built-in MEDIC diagnostics. And all 
sofiware upgrades are always free 
and easily downloaded from the web. 


| Demo OUR SINGLE 


MODULAR COMMUNICATION SYSTEMS, INC 


13309 SATICOY ST 


SYSTEM SOFTWARE AT WWW.MODUCOM.COM OR 818-764-1333 


See us at APCO, 8/15-8/17, Booth #1610 


A SINGLE SYSTEM FOR 
MAXIMUM FLEXIBILITY, 


Fully programmable touch screens 
means you decide how your screens 
look based on how you work. For 
example: ALI and ANT windows 
can be brought up only when need- 
ed. A single. simple. set of tools 
allows you. not the factory. to 
We can 
integrate our system easily with 
CAD and other applications. 

Contact Moduconi today to find out 
more about the 9-1-1 system our 
competitors would rather you not see. 


make system changes. 


COST EFFECTIVE NOW. 
MORE COST EFFECTIVE OVER TIME. 


NORTH HOLLYWOOD, CA 91605, E-MAIL: moducom@ix.netcom.com 
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Recording 
platforms 

Fire depart- 
ments must also 
select the type of 
recording _ plat- 
form they prefer 
to use. Either they 
can select a dedi- 
cated recorder 
platform, or they 
can use an industrial-grade PC as the re- 
corder platform. Different advantages 


are inherent with each design. 

It has been claimed that a PC platform 
gives access to industry standard compo- 
nents and therefore offers a lower product 
price combined with the latest in voice 
technology design. Unfortunately, the 
facts donot support this statement. All 
logging manufacturers specify the com- 
ponents to be used when designing their 
units. The manufacturer then writes its 
operating system software to work with 
those components. Therefore, if your unit 
or components were designed to work 
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with a certain-size hard drive, you cannot 
expand it to increase storage capacity 
without rewriting the software. 

For fire-dispatch applications, dedi- 
cated recorder designs are the best 
choice. Most dedicated recorder designs 
offer front-panel contro] for stand-alone 
record and playback functionality and 
include a built-in backup should PC ac- 
cess be compromised. 


Operating systems 

A fire department can also choose a 
recorder’s operating system from 
among DOS, OS-2, Windows NT and 
Unix. Though an operating system is 
transparent to the user (they all use a 
graphical-user interface in Windows 
"95, °98 or NT), OS-2 still offers the 
most reliable multi-tasking available for 
voice recording. 

NT is not suitable for mission-critical 
recording applications like fire safety 
because it sometimes locks up the de- 
Vice it is running on without indicating 
any problem. In a public-safety applica- 
tion, any gap in call documentation 
could have grave consequences. DOS- 
based systems offer the user a stable 
platform but have some limitations with 
regard to multitasking that affect recorder 
performance and available features. 


Performance evaluation 

Some logging companies now offer 
software programs that work in conjunc- 
tion with the recorder to improve the per- 
formance of dispatchers, These pro- 
grams can be customized to establish de- 
partment objectives, benchmark perfor- 
mance, monitor performance, assist in 
employee training and document results. 
The evaluation software is integrated 
with the recorder allowing simultaneous 
review and scoring of dispatcher calls. 
When the supervisor has completed the 
evaluation, the results of the scoring ses- 
sion, along with the call, are saved or 
emailed to others in the department for 
review. 


Choices 

OF course, consideration must al- 
ways be given to the product’s track 
record for reliability, ease of use and 
product design as well as the financial 
stability of the manufacturer before 
deciding on a program. In today’s call 
logging market, there are more com- 
munications recording vendors to 
choose from than ever before, so de- 
ciding whom to buy from is becom- 
ing as important as what to buy. M& 
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You can’t always predict where your next job will take you, 
but there is something you can rely on: your Site Master™ from 
Anritsu. After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer. 

Site Master delivers accurate, repeatable performance. A 
field replaceable NiMH battery. And a sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged. Site Master's 
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user-friendly, menu-driven interface is easy to use and requires 
little or no training, And thanks to its ability to identify, record 
and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 
For more information call 1-800-ANRITSU or check out 
our website at www.global.anritsu.com. Site Master from Anritsu, 
The preferred choice among leading network operators and 


service providers worldwide. 


/inritsu 


Site Master 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada, I-800-ANRITSU, Europe 44(01582}433200, 
Japan 81(03)3446-III1, Asia-Pacific 65-2822400, South America 55(21)527-6922, http://www.anritsu.com 
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TECHNICALLY SPEAKING 


Special signal-tracing probes 


By Harold Kinley 


Special probes are often needed in 
land mobile radio servicing for signal 
tracing in radio transmitters and receiv- 
ers. The main problem to overcome is 
the loading effect many probes cause in 
high-impedance circuits. Certain probes 
can be used with instrumentation to 
minimize these loading errors when you 
are signal tracing. 


Circuit loading 

Resistive and capacitive effects can 
cause circuit loading when a test probe 
is applied to a circuit. Generally, the 
impedance of the probe should be at 
least 10 times the impedance of the cir- 
cuit under test. The stray probe capaci- 
tance should be a small percentage of 
the capacitance of the circuit under test. 

In Figure | below, the circuit to the 
right of the test point is an RLC-tuned 
circuit. For example, suppose that the 
impedance of the tuned circuit is 5002. 
Suppose that: (1) a direct probe were to 
be touched to the test point (TP1), (2) 
the input to the instrument (spectrum 
analyzer) ts 50Q and (3) the shunt ca- 
pacitance of the probe is 50% of the ca- 
pacitance of the tuned circuit under test. 
Obviously, the loading effect of the 
probe would be severe, and useful mea- 
surements would be impossible. 

By using an isolation probe such as 
shown in Figure 1, the loading effect of 
the probe can be reduced. Suppose the 
isolation resistor (Rp) is 450©. and the 


instrument impedance (R1) is 500. This 
would represent a probe impedance of 
5002. as seen by the circuit under test. 
If the impedance of the circuit under test 
were 500Q, the 5000 probe would load 
the circuit such that the measurement 
would be useless. In some cases, the cir- 
cuit under test might even cease to func- 
tion. If the resistance is placed near the 
probe tip, it will have the added benefit 
of reducing the probe’s stray capaci- 
tance as seen by the circuit under test. 
Because this forms a simple 10:1 volt- 
age divider network, the voltage appear- 
ing across the input to the instrument 
wil] be 10% of the actual voltage at the 
probe tip. This represents a 20dB isola- 
tion, and the instrument should have 
enough reserve sensitivity to overcome 
the probe loss. Otherwise, the probe will 
be of little value. 

Similarly, a 100:1 voltage divider 
could be used to provide even more iso- 
lation. This would require a 4,9500, iso- 
lating resistor, making the probe 
5,0002 impedance (as seen by the cir- 
cuit under test). This would provide an 
isolation of 40dB—barely meeting the 
10:1 rule of thumb when connected 
across the 5000 impedance of the cir- 
cuit previously discussed. The spectrum 
analyzer or other instrument would have 
to have high sensitivity to overcome the 
loss of such a probe. 

The previous discussion pertained to 
resistive loading. The other part of the 
problem is capacitive loading. Because 
capacitive reactance is frequency- 
dependent, the probe input impedance 


Figure 1. The circuit to the right of the test point represents a tuned circuit consisting of an 
inductor, a capacitor and a shunt resistor. To the left of the test point, Cp represents shunt 
capacitance in the test probe, Rp represents the series isolation resistor in the test probe 
and Ri represents the input impedance of the test instrument. 
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Photo 1, The Ramsey Electronics model PP-1 
preamplified probe. 


will drop as the frequency increases. 
Thus, the loading effect increases dra- 
matically as the frequency increases. 


Active probes 

One way to reduce probe loading is 
to place an amplifier in the probe near 
the tip. The amplifier would have high 
input impedance—and an output im- 
pedance to match the input impedance 
of the instrument with which it is used. 
Low-power, high-impedance FET de- 
vices are usually used for such appli- 
cations. Power to the preamplifier is 
supplied from the instrument—or ex- 
ternally for generic devices. Many 
spectrum analyzer manufacturers pro- 
vide special connections, designed 
specifically for their instruments, for 
powering an active probe. 

Photo | above shows an instrument 
that can be used in conjunction with a 
spectrum analyzer to signal trace or to 
examine signals in high-impedance cir- 
cuits. This particular device is the 
preamplified probe, model PP-1, made 
by Ramsey Electronics of Victor, NY. 
Figure 2 on page 30 is a block diagram 
of a typical use for the active probe. Al- 
though Figure 2 shows the probe used 
with a spectrum analyzer, it can be used 
with a frequency counter, oscilloscope 
or other instrumentation as well. The 
specifications are listed in Table | at the 
top of page 30. 


Contributing Editor Kinley. MRT’s technical consult- 
ant and a certified electronics technician. is regional 
communications manager, South Carolina Forestry 
Commission, Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with Instrumen- 
tation and Testing Techniques, which is available for 
direct purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. 

Kinley’s email address is hkinley@home.com. 
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to control up to four base stations or repeaters from any distance. 
It’s become the standard for hospitals, departments of 
transportation, utilities, and public safety. 


230A Now you can control an LTR® radio from across the 
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Paging Public Safety SCADA/Telemetry Trunking Land Mobile Radio Utility Netwarl 


Photo 2. The Ramsey Electronics model RF-1. 
detector probe. 


Grounding hints 

The PP-1 preamplifier probe comes 
with various probe attachments: two 
grounding adapters—a gold wire spring 
clip and a clip-on alligator clip, plus a 
BNC probe tip adapter. The following 
information is from the instruction 
manual for the PP-1 probe. 

When probing on a PC board, use 
the gold spring clip. At higher fre- 
quencies, it is important to keep the 
probe’s ground connection short. Er- 
rors will be introduced by a long 
ground wire draping over the circuit 
board under test. The best technique is 
to touch the probe tip to the desired 
measuring point while simultaneously 
touching the ground spring wire to a 
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Simultaneous Voice & Data 
* 400 520 / 790-960 MHZ 
© 64/ 128/256 & 512 KBPS 
* Programmable Interfaces 
* Full Duplex 


@cELeroine... 
1022 S. La Cienega Blvd. * Los Angeles, CA 90035 
Phone: +1 310-652-3666 ¢ Fax: +1 310-652-0777 
Info@telepointinc.com * www.telepointine.com 
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Table 1. Ramsey Electronics PP-1 preamplifier probe specifications. 


Useful frequency range: 
Input impedance: 
Output impedance: 
Power requirements: 
De current drain: 
Maximum input voltage: 
Gain: 

1dB compression point: 


about 1MQ. 
500 


<100mA 
1Vac, 30Vdc 


+5dBm 


Product notes 


150kHz to 500MHz 


12Vac/dce-15Vac/de 


>15dB from 450kHz to 150MHz 


QO High gain (as much as 20dB) and usable bandwidth from 150kHz to more than 
500MHz. No need for separate preamplifiers to cover different ranges. 

OHigh-impedance amplifier doesn’t load sensitive circuitry found in oscillators, 
voltage-controlled-oscillators and IF amplifiers. 

Use of surface-mount FET and MMIC technology right down in the tip of the probe 
ensures virtually no loading to the circuit. 

Qi Ideal for measurements on seemingly impossible circuits such as pagers, cellular 


phones and other wireless products, 


(4 RF-style probe with fine-pointed tip, spring ground clip, safety ground clip and more 


than four feet of shielded cable. 


O Includes ac wall adapter, power supply interface with LED indicator and complete 


operating instructions. 
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Figure 2. The preamplified probe model PP-1 from Ramsey Electronics can be used with a 
spectrum analyzer, as shown, to boost the sensitivity and to reduce the loading effect to 
circuits under test. The probe can also be used with a frequency counter or oscilloscope. 


nearby ground point. This technique 
provides a short path to ground, but it 
does require some manual dexterity. 

Low-frequency measurements allow 
the use of the standard alligator clip 
ground. Simply slip the alligator clip 
wire on the probe body and clip the 
alligator to a convenient ground point. 
Above about 1OMH~z, the gold spring 
clip ground should be used for best 
results. 

You can even use your body as a 
ground when measuring some high- 
frequency signals. Simply hold your 
finger firmly against the metal ground 
sleeve near the probe tip. Sometimes 
this technique works well when mea- 
suring frequencies in the SOMHz- 
ISOMHz range. 
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Ramsey Electronics also makes a spe- 
cial RF detector probe (model RF-1), 
which it calls the “Sniff-it.” It is very 
broadband (100kHz to over 1GHz) and 
can be used to measure low-level signals 
in conjunction with any multimeter. The 
probe uses microwave low-barrier 
Schottky diodes to provide a sensitive 
detector reaching 1GHz with a logarith- 
mic output. See Photo 2 above. 

The current price of the preamplified 
probe (PP-1), fully wired and tested, is 
$195.95. The price of the model RF-1 
“Sniff-it” detector probe is $22.95, 
wired and tested. Contact Ramsey Elec- 
tronics, 793 Canning Parkway, Victor, 
NY 14564; 716-924-4560. Web site: 
www.ramseyelectronics.com. 

Until next lime—stay tuned! | 
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® Wide Range: 2 to 3600 MHz, 
0.1 to 10,000 Watts. 


® £5% Rdg. Accuracy for Analog 
or Digitally-Modulated RF. 


® Light, Rugged, Easy to Operate. 


® Remote, Dual-Element Sensor 


for Simultaneous Forward 
and Reflected Readings. 


Digital Power Meter 


Alert 1 AR LATE IO. 


B ird’s Model 5000 is the industry's first hand-held, 
digital-display power meter for analog and digital RF 
systems, But, we didn’t stop there. 


We gave the Model 5000 a separate, dual-element 
sensor for simultaneous forward and reflected 
readings. The accuracy of a thermal wattmeter. 
The simplicity of a calculator. The broadest frequency 
range of any Bird power meter. The ruggedness and 
portability you need, regardless of where the job 
takes you. And much more. Call, write, or 
fax for complete details on this amazing 
digital power meter. Or, visit our web site 
and download the brochure now. 


Electronic Corporation 

A Member of Bird Technologies Group 
30303 Aurora Road, Cleveland OH 44139 
Tel: 440-248-1200 Fax: 440-248-5426 
E-mail: sales @bird-electronic.com 
Internet: http://www.bird-electronic.com 
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aS =. Operating and maintaining hydroelectric production 

— and flood control at one of the world's largest 

= man-made impoundments requires coordination by radio, 
but wireless in a utility environment has 

a unique set of noise problems. 


ee 


By Donald E. Koehler 


Hoover Dam is arguably one of the 
best examples of a “wonder of modern 
engineering.” Built during the Depres- 
sion years and engineered with a slide 
rule, this structure still serves the Ameri- 
can West today, some 65-plus years after 
its construction. What you may not know 
is that this one dam is one of the largest 
generators of hydropower in the world, 
producing 4 billion kWhr each year. 
Hoover Dam is also the control center for 
a vast electrical and water transport sys- 
tem—all connected by radio. If use of ra- 
dio equipment in an industrial area is 
problematic, how much more difficult is 
itin this huge power plant? 

While in Las Vegas for [WCE [ was 
able to tour the parts of the dam the pub- 
lic is not allowed to see as part of a tour 
arranged through the offices of the Bu- 
reau of Reclamation. My guide for the 
tour was Richard Eaker who graciously 
took time out of a busy day to show me 
the communications infrastructure of 
not just Hoover Dam, but of the entire 
water and power complex controlled 
from the dam. 

The dam itself is massive: 726 feet 
tall, 160 feet thick at the base with 10- 
foot thick powerhouse walls. Hoover 
Dam is part of a larger complex com- 
prising Hoover Dam; Davis Dam and 
Parker Dam; Lakes Mead, Mojave and 
Havasu; river level controls and diver- 
sion projects that feed water to Nevada, 
Arizona and California. 

Water is released as needed to meet 
downstream demands for irrigation or 
domestic water, or when the dam is be- 


ing operated under flood control crite- Opposite: The floor of the Hoover Dan hydrocleeiiic pawerhorse, whose 


ria. Irrigation water is provided to nu- 
merous projects in the lower Colorado 


upper widows feb both sunlythl ane RI 


Opposite qiaset): An unitary yeyyt tenn for the complen’s. paptingt sy. 
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River Basin, including: the Imperial 
Valley Irrigation District and the 
Coachella Valley Water District 
(through the All-American Canal sys- 
tem); the Gila, Yuma, Yuma Auxiliary 
Projects; the Palo Verde project near 
Blythe, CA; the Colorado River Indian 
Reservation; and the Central Arizona 
Project. The water for southern Califor- 
nia is diverted at Lake Havasu and trans- 
ported through the Metropolitan Water 


Contributing Editor Koehler has more than 30 years 
of experience in radio, telephony and computer elec- 
tronics. He has been teaching part time at the University 
of Alaska, Anchorage for the past four years. His email 
address is AFDEK1! @uaa.alaska.edu. 

The author thanks Richard Eaker and the staff of Hoover 
Dam for their assistance and patience in explaining this 
marvelous structure and the work they do each day 

Photos used courtesy of and copyright by Tec 
Images Alaska. 
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District’s Colorado River Aqueduct to 
the district’s area of use, The water for 
Arizona is also diverted from Lake 
Havasu, by the Central Arizona Project 
aqueduct that carries the water as far as 
Tucson. Southern Nevada withdraws its 
water from Lake Mead through the Rob- 
ert B. Griffith (formerly Southern Ne- 
vada Water) Project—which can be seen 
from the road if you tour the shoreline. 

Water levels, flow rates and metering 
are controlled from Hoover Dam, which 
has remote sensors covering this vast 


complex. SCADA data into and out of 
the complex is carried by a combination 
of SONET-based communications links 
and microwave radio between the dams 
and canals listed above. Local commu- 
nications is via ordinary LMR radios 
operated on government VHF/UHF fre- 
quencies. A paging system completes 
the package for the Hoover Dam area. 
The dam complex recently installed 
APCO 25-compliant digital radios for 
its security forces, Because the dam is a 
federal facility, security is tight. The 
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digital radios have given good service to 
date and experience no problems with 
interference from the density of high- 
voltage/high-power transmission lines 
found in the dam complex. Other secu- 
rity systems are in use, providing im- 
pressive safety for the complex. 

LMR radios are used both inside and 
outside of the dam itself. Day-to-day 
maintenance activities are coordinated 


via the radio system. Both hand-helds 
and mobiles are part of the total commu- 
nications “web” used to support the 
work of producing electricity. Eaker 
said that the newer radios are good al 
rejecting interference from high-power 
transmission lines. 

I asked if any in-band or low-power 
industrial repeaters were in use for the 
interior of the dam complex, and I was 


Communications, securily and 
operations are centralized. The 
simplicity of the control room 
belies the power it directs. 


surprised to learn that radio coverage for 
the complex requires no additional re- 
peaters. Workers who go deep into gal- 
lery tunnels or dam inspection tunnels 
check in via wired telephone, Workers 
in the powerhouse use hand-held radios 
to stay in touch. I admit | was puzzled, 
until the large open window area was 
pointed out, as well as the fact that the 
dam is only about 1,000 feet in any 


The Data Radio YOU choose 
will make or break 
your wireless system... 


B Ritron designs and manufactiurés Ds 

he: radios for systems demanding’ the 

asain for over twenty years. In fact, Since 197 
recognized leader in Wireless Data solutions. Ses rn 


The synthesized DTX Plus Series, available in marrow or 
wide band, is ideal for any OEM system designed where 
high performance RF specifications, ultra fast TX/RX attack | 
times, and small size are a requirement. 


Features: 
* Synthesized and PO Programmable 
* Narrow band (12.5 kHz) or wide band (25 kHz) models 
* Broadband TX/RX design: 26 MHz VHF, 20 MHz UHF 
« Frequency ranges:) VHF: 136-174 MHz 
UHF: 400-470 MHz 
* 6 Watt (VHF) and 3/6/10 Watt (UHF) models 
« Channel Steps; 2.5kHz (VHF and‘5/6.25 kHz (UHF) 
* Frequency Stability:.1.6 ppm 
* Compact Size:\3.6” x 2.8" x 1,0? 
* Ultra Past: TX/RX Attack Times 
* Hlectronic Alignment Oapable- 
* Dual TX/RX Audio Paths 
* Controlled Enyelope™ TX Keying” 
. Programmable High/Low Gutpnt Power 


so choose > 


RITRON 


DIX Pius Series 
Data/Voice RF Telemetry Systems 


Cas WWW.ritron.com 


USA Retron, Inc,, 505 West Carmel Onve, Carmel. IN 46032 + 
Circle (25) on Fast Fact Card 


34 MOBILE RADIO TECHNOLOGY July 2000 


800-USA-1-USA 


* FAX 317 846 4978 » 
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Introducing the new CSM-1000 
service monitor. With powerful 
digital features, this new com- 
munications test tool gives the 
LMR industry what it needs for 
both field and bench measure- 
ments. The CSM-1000 includes a 
100 KHz to 1000 MHz spectrum 
analyzer, full-duplex generate 
and receive, 200 watt power 
meter/dummy load, 50 KHz 
oscilloscope, dual tone genera- 
tors external VGA monitor con- 
nector and RS-232 interface. 


Measurement tools include devi- 
ation, power, SINAD, frequency 
error, received CTCSS, DCS and 
DTMF, and selectable audio, RF 
and video bandwidth filters. The 
unit weighs in at 26 pounds with- 
out battery. 


Options include a tracking gen- 
erator, analog and digital paging, 
high stability timebase, a 2 hour 
capacity battery, rugged carrying 
case and a planned digital receiver. 
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Software updates are available 
from our web site and can be 
installed remotely in your shop, 
using the included Windows™ 
upload software. 


If you are looking at replacing 
your old service monitor or 
upgrading to a new, more powerful 
instrument, look to the CSM-1000. 


Leasing program available. 
World Wide Web: 


re 


www.csm1000.com 


Link Communications, Inc. 


Phone: (406) 245-5002 / FAX: (406) 245-4889 
Sales Order Number: 1-800-610-4085 


direction. Outside workers have no 
communications problems because the 
signal is strong enough to cover the area 
around the dam and the outlying areas. 

The paging system for the facility 
uses voice storage receivers. The trans- 
mitter is located in a space at the top of 
the dam, and an auxiliary yagi antenna 
is pointed down to the powerhouse areas 
to ensure full coverage. (See inset photo 
on page 32.) The communications team 
is working on a wireless microphone 
system to support the public tours (the 
tour guides currently plug into amplifier 
jacks at each tour stop). 


Communications to downstream 
dams is carried by a digital microwave 
system. This system also carries SCADA 
information for water flow rates, water 
levels and turbidity as part of the overall 
water managementeffort. Solar panel/ 
battery bank combinations power the 
microwave and repeater sites. This is a 
logical power source given the sunny 
weather found in the desert southwest. 
The downstream dam complex uses the 
same frequency scheme as Hoover Dam, 
so, as the technicians and workers travel 
between siles, they are in constant con- 
tact with the main control center. 


One 
Cable 
Run! 


Lower site costs 
and installation time 


Fewer connectors, 
less weatherproofing 


Proven superior electrical 
and mechanical 
performance 


Communicate with Andrew 


1-800-255-1479 
www.andrew.com 
Request packet #518 
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GPS receiver (small box) provides critical 
clocking signal. SATCOM equipment is avail- 
able as a backup for LMR and microwave 
communications. 


The technical staff maintains all of 
the communications equipment used in 
the vast complex. | was surprised 
(again) to see a pay telephone sitting on 
the workbench while we looked over the 
compact shop area. Eaker explained that 
his staff maintains the radio systems, the 
telephone switches, SONET gear, 
SCADA system components and sen- 
sors, SATCOM radios and just about 
anything else (like the payphone) that 
the staff uses to communicate. 

All of this is spread over a wide area 
and maintained with a small staff. Eaker 
pointed out that equipment selection was 
rigorous and reliability was important. 
Vendor selection is now made at the lo- 
cal level, so he has been able to achieve 
good commonality to reduce the number 
and type of spares required to keep 
things running. The remote-control ca- 
pacity of the complex allows the use of a 
surprisingly small maintenance staff. 

The Hoover Dam complex is feder- 
ally owned but does not cost the taxpay- 
ers a dime. The original cost of the dam, 
some $165 million, has been repaid to 
the U.S. Treasury, with interest, and op- 
erating costs come from the sale of the 
hydroelectric power. Equipment pur- 
chases and upgrades, including the com- 
munications systems, are approved by a 
board representing the companies that 
purchase the power from the complex. 
This centralized purchasing, coupled 
with access to General Services Admin- 
istration contracts, allows Eaker to 
stretch the dollars spent in upgrades or 
new equipment. 

With a vast complex to maintain, costs 
to control, floods to prevent and massive 
amounts of power to generate and 
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The microwave feed into the system, Even 
at the bottom of Black canyon, SATCOM and 
GPS work well. 


This paging transmitter serves the entire 
dam/powerplant complex. 


deliver—the communications staff at 
Hoover Dam has an operation that they 
can take pride in every day. The 
contribution of the clean hydropower to 
a clean environment is a pleasant by- 
product of the flood control and irriga- 
tion effort of the Bureau of Reclamation. 
Radio equipment is chosen on the basis 
of reliability and compatibility—the 
ability to work in dense ac electrical 


fields is an indication of the quality of 


the product used. 
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* DSP receiver voting improves portable radio talk-back. For more information: 


* Maximum 36 sites per channel. 
* Provides remote keying of transmitters, transmitter 
selection/steering, multicast and receiver grouping. 


JPS Communications, Inc. 
5720M Capital Blvd, 
Raleigh, NC 27616 


* Console TX audio input with EIA Tone Remote decoding Phone: (919) 790-1011 


capability. 


* Adjustable audio delays to compensate for link paths 


tone-keying delays. 


*Receiver Voting for LTR Trunking. 


fax: (919) 790-1456 
emall: jps@jps.com 
web: www.|ps.com 


Come and Visit Us at APCO Conference & Expo 


Booth #2411 


| JPS Communications, Inc. 
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Minitor I parts 
Housings $39 
] Batteries $4.50 


Minitor II parts 
{} Housings $24.50 

BS Battery door $12 

[1 Nylon case $15 
Leather case $59 
Batteries $7.50 


Standard charger $29.75 


Minitor HI parts 
) Batteries $3.00 

{¥] Nylon case $15 

Standard charger $39.75 
[2 Charger w/audio $129.75 
&) Vehicular charger $119.75 
Programmer $130 


] Universal Interface $210 
[4] Minitor Ill pagers $319 
(VHF 1 channel only) 


G1 5 day turn time 

&) 90 day warranty 

EI Low flat rates 

{] Frequency changes $30 

Tone filters/reeds 

(} Minitor | $20 each 

&] Minitor II $25 each 

In stock reeds/filters only 
Portable radio batteries 
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The saga of paging operators 
seeking relief from LEC termination 
charges continues, with lawyers 
as hired gunfighters. But a new, 
unexpected sheriff is in town, 
urging resolution: the FCC. 


By Vic Jackson and Michael Higgs Jr. 


By now, most local operators have 
begun to explore their new relationship 
with their local exchange carrier (LEC). 
The reason for this exploration might be 
something other than curiosity. For ex- 
ample, your paging company may have 
been socked with some bills that you 
have to wonder about. 

These bogus charges are the cost of 
terminating traffic on your system 
from the LEC. Although Congress (by 
changing the communications law) 
and the FCC (in the form of rule 
changes) have stated that these 
charges are improper, the LECs are 
still charging them. Why? Because it 
makes them more money than not 
charging them. 

Some operators have continued to pay 
these charges, albeit with greater resis- 
tance. Because itis common for the LEC 
to threaten to shut off service (which af- 
ter all, is somewhat integral to the paging 
business), the local operator continues to 
pay and hope that it all gets straightened 
out in the long run. If the local operator 
makes inquiry about why the LEC is en- 
titled to keep charging these costs, the 


LEC will refer to its local tariff. 

If the local operator knows something 
about the /aw and asks for a new intercon- 
nection agreement under the Telecommu- 
nications Act of 1996 (a.k.a. 47 U.S.C. 
§251 and §252), the LEC will oblige the 
operator with its “standard agreement.” 
The standard agreement usually says, in 
essence, “The local operator can continue 
to pay under the prevalent tariff rate.” In 
other words— back to square one. 

This merry-go-round continues until 
either the local operator gives up and 
signs an agreement that will continue the 
payment of bogus charges, or the local 
operator gets itself (Dare we say it?) a 
lawyer. That’s right. This is an ugly prob- 
lem, and it calls for an ugly solution, 

The trunk facility charges for one- 
way paging. or other services, should 
not be tolerated, Operators should not 
pay these charges; they should de- 
mand a refund of all monies paid to 
the LECs for these charges since 
1996. And don’t buy the hogwash that 
these charges are “facilities” charges. 
The FCC doesn’t buy that LEC 
dodge, and neither should you. 

Although the law and the love of 
God is on your side, this does not 
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mean that the LECs are willing to 
roll over and “do the right thing.” Ne- 
gotiations on an agreement that calls 
for reciprocal compensation between 
the paging operator and the LEC can 
take months to hammer out. (You 
haven't seen stalling like this since 
the Elephant Man’s wedding night.) 
So, what do you do? You sue. Not in lo- 
cal court. We have enormous faith in local 
courts, but this is one you ought to take to 
the FCC. Why? Because it’s quicker and 
frankly, the agency is on your side. After 
all, the agency is the one that passed the 
rules that the LECs are trying to avoid. 
We know that appearing before the ad- 
ministrative law bench is often fruitless. 
Formal complaints sometimes age like 
rancid wine in the cellars of the agency. 
But “hail and welcome” to the new and 
speedier Enforcement Bureau of the 
FCC. A formal complaint is filed and— 
how about this—they actually work on it. 
The Enforcement Bureau sets a 
time for filing pleadings, getting dis- 


Jackson is president of Vic Jackson Interconnection 
Services, Okemos, MI. 

Higgs is an associate in the law firm of Schwaninger 
& Associates. Washington. 
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covery done, articulating stipulations 
between the parties (like the LEC is a 
really big company) and actually 
moving the parties toward a resolution 
in accord with FCC rules and law. All 
along, the Enforcement Bureau keeps 
suggesting that maybe the LEC 
should just comply with the law and 
negotiate a reciprocal agreement in 
accord with the act, rather than have 
the bureau rule against it. 

So, with the hammer of the En- 
forcement Bureau on your side, a 
Strange thing begins to happen. The 
LEC now wishes to negotiate a deal. 
Suddenly, those terms that seemed 
impossible for the LEC to consider 
are now possible. The LEC is willing 
to give back the past payments and 
is willing to pay for future termina- 
tion charges. Although there will be 
discussion about who pays for termi- 
nation of traffic that does not origi- 
nate on the LEC’s system, the com- 
plaint process has placed the local 
operator much closer to the promised 
land envisioned in the Telecommuni- 
cations Act. 

The FCC will encourage settlement 
between the parties. In this case, settle- 
ment discussions mirror the very arms- 
length, good-faith negotiation that is 
contemplated under the law. Therefore, 
by encouraging settlement, the FCC is 
putting the parties in a position where 
the law can work as planned. 

After you settle your complaint, you 
will get an agreement that looks pretty 
much like what Congress thought it 
should when it created sections 251 and 
252 of the Telecommunications Act. 
OK, so Congress did not think that it 
would take this long, but it thinks every- 
thing is automatic. 

One thing you should notice is that 
your efforts will often avoid the local 
public utilities commission (PUC). 
Why? First, local PUCs are sometimes 
overly influenced by the largest LECs 
in their area. The most important rea- 
son is because most local PUCs are not 
entirely comfortable with the FCC's 
treatment of cases under the Telecom- 
munications Act. The PUC is likely to 
find more stock in the local tariff than 


Congress intended under the act, and if 


the tariff is at odds with the act, the 
PUC often says that the tariff will bind 
the parties until it is revised. We be- 
lieve that this approach by some PUCs 
is simply: wrong. 

Therefore, while the local operator is 
fighting for fairness in its dealings with 
a larger LEC, the same operator may 
find itself educating the local PUC by 
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being a test case for whether a published 
tariff is relevant to the matter of recip- 
rocal compensation among carriers. 

If all of this seems ridiculous—it 
is. A local operator should not have 
to pay bogus charges for termination, 
dance around with an LEC for years 
regarding a proper reciprocal intercon- 
nection deal, get a lawyer who knows 
the difference between DID lines and 
DOA tariffs, bring a formal complaint 
before the Enforcement Bureau and 
then, and only then, get the LEC to 
sit down and discuss the kind of deal 
that the LEC should have offered 
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years before. This isn’t right—or fair. 
But we are not talking fairness here. 
We are talking about the wondrous 
world where telephone lines meet and 
tariffs are filed and traffic is terminated 
and interconnection abounds (in either 
real or virtual locations) and LATA 
boundaries define monopolies and 
where white rabbits fall down holes 
where DID lines run and the Mad Hat- 
ters at the FCC will follow the Queen 
of Hearts cry of “Off with their heads!” 
and the Cheshire Cat smiles on and 
n... No, it’s not Wonderland, it’s the 
telecommunications industry. a 
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INFRASTRUCTURE = 


Trunking on VHF frequencies 
bodes well for SMR 


SMRs are looking 
for opportunities 
to build out 
trunking systems, 
and a wealth 

of frequencies 


are available in the part of 


the band where they said 
it couldn't be done 
—until someone did it. 


By Vaughn Entwistle 


Service industries continue to be one 
of the fastest-growing sectors of the 
U.S. economy. With their business ex- 
panding, the need for dispatch services 
is also growing within these companies. 
While this represents tremendous op- 
portunity for specialized mobile radio 
(SMR) service providers, the biggest 
limiting factor following refarming has 
been the lack of available spectrum. 

The worst congestion is in the 8300MHz 
band, where nationwide digital networks 
such as Nextel Communications and 
Southern LINC are aggressively compet- 
ing with the small SMRs. Following the 
entry of these two giants, one-third of all 
800MHz channels are now reported as 
being crowded, a significant number, 
since this band accounts for 60% of all li- 
censed SMR channels. 


Expand or die 
The rule of evolution is that those 
who don’t adapt to changing conditions 


7 Northern 


Coverage Areas of the 


Metronet VHF Trunked Radio Network 


become extinct. Recognizing this, 
many enterprising SMRs are taking 
advantage of the FCC’s new channel 
offerings in the 900MHz, 450MHz, 
and 220MHz bands. Now, an enter- 
prising California company is pioneer- 
ing a brand-new SMR business oper- 
ating in the allocated 150MHz- 
174MHz VHF band allocated in 1999. 

California Metro Mobile Communi- 
cations (MMC) is located in Menlo 
Park, in the heart of the Silicon Val- 
ley, about halfway between San Fran- 
cisco and San Jose. The nine-person 
company, founded in 1984, is a suc- 
cessful sales and service dealership, 
and the exclusive representative for 
Kenwood Systems in the San Fran- 
cisco Bay Area. MMC is also a fac- 
tory-authorized sales and service 
dealership for Motorola Radius, E.F. 
Johnson and Bendix/King land mo- 
bile products. 

However. co-owners John Singer 
(sales) and Bill Graves (service/tech- 
nical) knew that to realize the 
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company’s full potential, they would 
have to expand their business’ scope. 

“We'd never owned our own trunking 
infrastructure before,” Singer said. “We 
sold systems to end-users and loaded 
them onto other customers’ infrastruc- 
ture, so we were never able to partici- 
pate in the long-term revenue stream of 
billing for airtime. “We knew that, for 
our long-term success, Metro Mobile 
needed to be able to do that.” 


Vinding the perfect band 

But, in choosing to start an SMR 
business in the Bay Area, MMC faced 
a number of daunting challenges. 
First, while the area’s large population 
promised plenty of subscribers, it also 
meant that frequency congestion and 
availability would be issues. Second, 
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the mountainous topography of the 
Bay Area would necessitate the de- 
ployment of multiple mountaintop re- 
peater sites to provide adequate cover- 
age. Third, Singer and Graves decided 
early on that the exclusivity afforded 
by YG (private trunked) frequencies 
would be a requirement. Fourth, 
MMC needed a system that would al- 
low it to be a good neighbor by not 
interfering with older, existing sys- 
tems and would also be compatible 
with the narrowband frequencies re- 
quired by the FCC by 2002. 
Knowing the type of SMR they 


wanted to offer, Singer and Graves be- 
gan researching frequencies. 

“We knew that the 800MHz and 
90O0MHz frequencies were basically all 
gone,” Singer said, “But we had not had 
good success in the T-band lottery. Fur- 
thermore, we wanted to make a true YG 
trunking system, not an IG [non-trunked 
conventional] system where users have 
to monitor the frequency before trans- 
mitting. Unfortunately, I’m not sure you 
can find any eligible YG frequency pairs 
in the 450MHz band. It’s our feeling that 
the UHF frequencies are already totally 
messed up, with a lot of overlap between 
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the various repeaters already on the air.” 

In the course of their research, Singer 
and Graves discovered that the FCC had 
recently changed the rules and was now 
allowing trunking in the VHF band 
(1S0MHz—174MHz). The immediate 
advantage was obvious—almost no one 
else was operating on these new frequen- 
cies. However, a major drawback was the 
fact that no manufacturers were cur- 
rently producing subscriber equipment 
in the VHF band. Believing that such 
equipment would eventually become 
available, MMC took a calculated risk. 
The company applied for and was subse- 
quently licensed for a number of YG fre- 
quency pairs in the VHF band. Although 
the FCC has since changed the rules to 
define licenses by contours, at that time 
the frequencies were totally exclusive 
fora 70-mile radius. 


Pulling the pieces together 

With their YG licenses in hand, MMC 
had to meet construction deadlines to 
hold onto them. The next part of the 
search focused on finding and develop- 
ing the necessary subscriber equipment. 

Graves, as MMC’s service manager 
and technical expert, knew the technical 
requirements would not be easy. 

“Because of the close spacing of the 
frequencies with the refarming at 
7.5kHz, we faced the technical chal- 
lenge of finding equipment that would 
work within those parameters. Nobody 
was making such equipment at that time 
because everybody’s idea of narrowband 
was 12.5kHz, not 7.5kHz,” Graves said. 

Because MMC was aiming to intro- 
duce a previously unexplored trunking 
frequency in one of the highest RFI mar- 
kets in the United States, it needed 
equipment with excellent adjacent- 
channel, signal-rejection audio quality. 
It also needed a supplier that would 
work with it to develop a VHF trunking 
system and then stand behind that prod- 
uct with first-rate technical support. In 
the end, MMC selected equipment from 
three major wireless manufacturers: DX 
Radio, Zetron and Kenwood. 

DX Radio Systems of Los Angeles 
supplies repeaters and trunking systems 
from 900MHz down to VHF frequen- 
cies. For MMC’s planned system, DX 
Radio developed a special VHF version 
of its DXRS Millennium series trunking 
system. This “up-scale” system features 
a built-in Zetron model 42 trunking con- 
troller specially modified by Zetron for 
the VHF application. 

“With our repeaters and the Zetron 
model 42 trunking controller, we pro- 
duce one of the highest-quality audio 
reproduction radio systems on the 
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MMC co-owner Bill Graves, who handles the technical side of the SMR business, had to 
find manufacturers with sufficiently narrowbanded equipment for VHF trunking. 


market today,” said Fred Goodwin of 
DX Radio. “Metro Mobile selected the 
DX trunking system for its adjacent- 
channel signal rejection and because it 
reproduced the audio and signaling bet- 
ter than anyone else’s controller. In this 
emerging deployment of VHF trunking, 
Metro Mobile wants to be a good RF 
neighbor whose system won't interfere 
with other users.” 


System deployment 

With its mountains and valleys, the 
topography of the Bay Area prevents 
any single repeater from providing 
100% coverage. MMC performed beta 
testing at two mountaintop sites with 
the goal of having a total of four sites 
up and running before the end of 
1999, Based on satisfactory coverage 
results from the beta testing, the com- 
pany is now marketing its system as 
the Metronet VHF Trunked Radio 
Network. 

Singer characterized the perfor- 
mance of the DX Radio and Zetron 
equipment as “phenomenal” at one 
fairly low site selected as a beta-test 
location, Calaveras Ridge. “It tends to 
cover a greater distance than any 
other radio system I’ve used, and the 
signal is very clear. VHF gets into 
some areas that neither 800/900MHz, 
nor UHF will,” he said, “On the 
downside, our experiments with por- 
tables inside buildings have not been 
that good, since VHF signals don’t 
penetrate man-made _ structures 
that well.” 


Serving basic dispatch needs 
Singer added that the latter point is 


www .mrtmag.com 


actually not that much of a drawback 
because MMC designed its trunking 
system as a “plain-vanilla radio- 
dispatch system, with no frills or bells 
and whistles—just top-of-the-line 
equipment, featuring low operating 
cost, good access and good clarity.” 
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MMC’s target clients are the tradi- 
tional users of wide-area dispatch: 
waste-disposal companies, couriers. de- 
livery companies, bus and taxi compa- 
nies, and anyone else who needs wide- 
area, over-the-road dispatching. The 
system, however, does have potential for 
more advanced services. 

“There are technologies that will 
work on our system, such as GPS and 
data, which we may decide to add later.” 
Singer said. “Kenwood is developing a 
new radio feature called Fleetsync, 
which allows for low-tier mobile status 
messaging built right into the Kenwood 
radio, and our system will accommo- 
date that.” 


The future of SMR trunking 

MMC sees the expansion into these 
new frequencies as a trend that will only 
get stronger as the squeeze on available 
radio spectrum increases. 

“I think there are a whole bunch of 
SMRs who are in the same boat we are, 
in that they are looking for opportunities 
to build-out their own trunking system,” 
Singer said. “There are a multitude of 
VHF frequencies available throughout 
the U.S., and I think it’s the next fron- 
tier for companies like ours.” a 


July 2000 MOBILE RADIO TECHNOLOGY 423 


——_ kee 
Simulcast rebuild 


The revamping of a 30-year-old legacy public safety network requires upgrades in 
interconnects, controllers, radios and clear communications about software. 


By Walter Rheingans 


Reworking a public safety radio com- 
munications system while it remains in 
service is a tough task. Here is a little 
story about a walk in the “100-acre 
wood,” [well, in San Luis Obispo 
County, it’s really about 3,300 square 
miles] and how we are upgrading and 
rebuilding our simulcast public safety 
radio networks to provide better service. 


An oxymoron? 

Some statements are self contradic- 
tory. I’m sure you have heard jokes 
about “jumbo shrimp” or “military in- 
telligence” as examples of oxy- 
morons. Ten years ago, “simulcast so- 
lutions,” would have been considered 
an oxymoron. The ideas were good, 
but the implementations were diffi- 
cult, and the results were often poor. 
Today, many good solutions are pos- 
sible, and it is no longer so difficult. 
Today, you can purchase completely 
packaged simulcast systems or stitch 
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together your own from a variety 
of suppliers. 


The legacy system 

The County of San Luis Obispo, 
CA, has three public safety networks 
and one general business simulcast ra- 
dio network constructed from a mix 
of technology. Our networks have 
been in service since 1972, when the 
hardware was less robust than the en- 
gineering designs. The county imple- 
mented a system with tube-type trans- 
mitlers, quartz high-stability oscilla- 
tors (HSO) and bulk delay-line time 
correction with an analog microwave 
radio interconnect. 

In 1972, the model was the Orange 
County, CA, public safety simulcast 
radio system, and the original and 
successful work of Gary Gray. For 
our own implementation, the concept 
worked better in theory than in prac- 
tice because we have such rug- 
ged topography. 

Over the years our system was up- 
graded various times, as technological 
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Figure 1. Map of San Luis Obispo County sites. 
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improvements became available. Now 
we're upgrading again. We are stitching 
it together with a variety of existing 
equipment and new suppliers. 


Project goals 

“Reconfigure, improve and maintain 
service” are the project goals. The plan 
to accomplish these goals includes 
reconfiguring our microwave intercon- 
nect system from a loop into a hub-and- 
spoke “star” layout to simplify simul- 
cast issues such as timing. This also 
shortens some paths and provides a bet- 
ter interconnect system. 

Improvement of the quality and cov- 
erage area is important because the 
county is such a rugged and difficult 
area to cover. We must accept that coy- 
erage of 90% of the area, 90% of the 
time (90/90) may never be accom- 
plished with a reasonably priced system. 
We plan for as close to 90/90 in the main 
population areas as we can accomplish. 

Maintenance of service during this 
rebuild project is essential because our 
business is public safety radio support. 
We must keep the existing systems run- 
ning except for brief outages. 


Project description 

& Replace microwave radio intercon- 
nect — Replace, replace, replace. The 
first item to replace is the microwave ra- 
dio interconnect, changing from an ana- 
log looped system to a Harris Constel- 
lation digital system. Digital gives 
greater control over the timing and 
phase of the connected radios. The Con- 
stellation is a new, software-defined and 
software-operated radio with the neces- 
sary monitored hot standby and redun- 
dancy features for carrying public safety 
radio traffic. We cut traffic over to the 
system in January. 

& Replace radio sets — Successful 
simulcasting requires that all radio sets 
be of the same type, so we are replacing 
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Figure 2. Main site controller simulcast scheme. 


many units. When new Ericsson Mastr- 
Ill replacement radio sets are received, 
they are tagged for system and site 
placement to keep the same production 
and version all together in a given sys- 
tem. The fewer variations within a sys- 
tem, the better the simulcast results. 
Soon all the systems will have matched 
radio sets. Installations are difficult be- 
cause of facility space constraints. 

bm Replace HSO with GPS —The 
schedule for replacing our not-so-stable 
HSO with GPS-disciplined oscillators is 
on target. Over the years, the “high sta- 
bility” in the HSQOs has been a problem. 
At 460MHz, a little drift in the channel 
oscillator creates a big problem. With 
the advent of GPS for time and fre- 
quency lock, stability is superb and con- 
stant. GPS is a godsend for simulcast. 
San Luis Obispo now operates Zyfer 
Odetics Telecom Accusyne GPS- 
disciplined reference oscillators at all 
the simulcast sites. On some older ra- 
dios, we install external synthesizers to 
allow use of GPS reference. 

Replace time correction with DSM- 
/] — The last necessary task is to re- 
place “bucket-brigade,” manually ad- 
justed, time correction with Motorola 
DSM-II channel and time-delay adjust- 
ing cards. This technology takes care of 


site locations. 

Figure | on page 44 shows the lo- 
cations for the major radio sites. 
(Some receiving and fill-in sites are 
not shown.) The county’s southeast 
corner is sparsely populated because 
the San Andreas fault defines the east 
county line. [t is not a nice place to 
live. It also lacks good radio system 
coverage. 
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Main site scheme 

The San Luis Obispo main terminal 
site contains all necessary hardware and 
systems to initiate, control and test our 
simulcast system, In the main site dia- 
gram in Figure 2 at the right, you may 
notice that we left out the ordinary 
details of receive audio via voter panels, 
and just showed the essential simulcast 
information. In our rebuild, the Mo- 
torola Conventional Simulcast Control- 
ler Interface (CSCI) does much of the 
“heavy lifting” to make the system 
work. The CSCI accepts the outgoing 
audio stream, adds CTCSS (if desired), 
adds reverse burst (if desired), performs 
pre-emphasis, takes care of limiting and 
passes along the push-to-talk (PTT). 
The Motorola Simulcast Distribution 
Amplifier (SDA) takes this signal and 
splits it up for as many as 10 channel 
feeds. This scheme does one-point 
audio and CTCSS processing to modu- 
late all the simulcast radios with exact 
replicas of the one signal, once it has 
been corrected for transport-time delay. 

Motorola has a_ well-designed 
transport-time-delay correction 
scheme with the Digital Simulcast 
Module, model 2 (DSM-II), which 
plugs into the digital channel banks 
(Motorola Tensr by Premisys). The 


all the time-delay correction, with the 
correction tied to GPS. The technology 
is self-correcting for system variations 
and reasonable amounts of route switch- 
ing. These cards are specific to the mi- 
crowave radio Integrated Multiple Ac- 
cess Channel System (IMACS) channel 
banks by Premisys (Motorola Tensr). 
IMACS channel banks, with conven- 
tional four-wire E&M and two-wire 
FXS channel cards and DSM-II channel 
cards, are now installed at all simulcast 


Cc On n eC ee connectors offer uns 
performance comt 
installation. Times "EZ" non-solder, high performance 
tors provide quick installation and long-term relial 
Available in a wide variety of interfaces, we hay 
connectors for your application. Specify Times 
connectors — accept no substitute! 
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DSM-II uses the one pulse-per-second 
synchronization from a GPS unit to 
set and manage time correction from 
the main site to the remote, high-level 
site. Harris Constellation microwave 
radio interconnects the sites. 


A typical mountaintop scheme 

Our typical mountaintop or high- 
level radio site scheme, as depicted in 
Figure 3 below, demonstrates how we 
connect the DSM-II channel signal to 
the radio. Note that the GPS unit now 
provides timing information to the 
channel card at one pulse-per-second 
and to the radio reference. 

The Zyfer Odetics Telecom Accusyne 
GPS unit provides five LOMHz outputs 
and a couple of one pulse-per-second 
outputs synchronized to the GPS clock- 
ing, thus transferring internal GPS 
rubidium timing standards from GPS to 
our public safety radio network. This 
GPS-disciplined reference for the radio 
is a vast improvement over traditional 
HSO units, and because the sites are all 
locked to the same “transfer reference,” 
they never drift. No significant routine 
maintenance is necessary. (Again, the 
ordinary receiving path has not been 
illustrated here.) 


Technology inventory 

Let's review the technology used in 
this system rebuild. A digital microwave 
radio interconnect gives us T] technol- 
ogy for digital cross-connect and total 
control of our sites and channels. The 


Figure 3. High-level site simulcast scheme. 


GPS frequency reference eliminates all 
long-term, station-to-station carrier 
drift. (No more wobbling, rolling beats 
between transmitters and no more zero- 
beating oscillators during maintenance.) 
Motorola DMS-II channel cards by 
Premisys do al] the hard work for the 
system and allow us to send CTCSS 
throughout the system. Of course, 
changing our interconnect from a loop to 
a star connection is cleaner and more 
manageable, as well as allowing shorter 
hops on several paths. 


The learning curve 

As this rebuild progresses, we have 
learned some things. Rain, sleet and the 
dead of night (along with almost every- 
thing else—including project scope- 
creep), will delay a project. Deliveries 
will be delayed. Project technicians will 
have other priorities imposed on them. 

Technical details become important, 
such as running the GPS on battery 
power. We do. Another agency we re- 
viewed did not. That system lost syne 
and “wobbled” every time there was a 
power outage or a standby generator 
switchover. Then it took a few minutes 
for it to stabilize. We use a de power op- 
tion and the site battery plant for the 
Accusyne GPS, and it has never 
“burped” with a loss of synchronization. 

Have a lot of attenuation pads on 
hand. First, the radio receivers are de- 
signed to feed about 15 miles of wet- 
paper-insulated No. 22 wire, thus driving 
at about +10dBm to +20 dBm. Our 
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Coverage challenge 


_ County of San Luis Obispo, CA: 
- East border is the San Andreas 


* earthquake fault. 
~ High-level radio sites: elght 
(used in simulcast): six 
| Area covered: 
4; 3,300 square miles 
; Span, east-west: 105 miles 
Span, north-south: 60 miles 
Span, NW-SE: 120 miles 
Lowest elevation: Sea level 
. Highest elevation: 5, 165 ft. AMSL 
_ Lowest high-level site: 1,010 ft. AMSL 
* Highest highevel site: 3,246 ft. AMSL 
4 Original simulcast channels: 
one VHF; three UHF 
Planned simulcast channels: 
two VHF; six UHF 


interconnect microwave wants to see 
about — 16dBm. Without a 26dB pad, the 
radio output adjustment, whether digital 
or analog, is at the end of its range and is 
difficult to set or adjust. With a pad in 
line, the adjustment is back into its pre- 
ferred center-of-range and much easier 
to set up. We use telco-style “66 blocks” 
with push-on pad units in place of nor- 
mal bridging clips. Also, the GPS is usu- 
ally hotter than the radio reference input 
requirements and is well served with 
10dB or 15dB in-line attenuation. 

Software runs everything today, but 
we find that equipment manufacturers 
don’t always communicate the software 
information to the poor technician in the 
field doing a setup. It is hard to find the 
one person who really knows the soft- 
ware and equipment interactions and 
settings. For instance, for the Ericsson 
Mastr-III radios, we use two different 
software packages with similar—but 
not identical—features. One program 
works in batch mode, and thus the tech- 
nician cannot “tweak” adjustments in 
real time. The second software works in 
real time but does not do all the adjust- 
ments the first one can do. 

You also are never sure you have 
the latest version, until factory sup- 
port gives you a solution to a problem 
along with the qualification “... If you 
have the latest version and update; 
otherwise I don’t know how to solve 
your problem.” 


Putting it all together 

Simulcast solutions is no longer an 
oxymoron. The end of our project is 
near because the last of the required 
hardware just arrived (six months and 
one week after the order was placed). As 
soon as it is all installed, we will have a 
mixture of great technology providing 
San Luis Obispo County with improved 
public safety radio communications. I 
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Past and present merge in 


As the host city for the 66th 
Annual Association of Public- 
Safety Communications Officials— 
International (APCO) Conference 
and Exposition, Boston is in posi- 
tion to show the members of the 
public safety communications in- 
dustry just what the city has to of- 
fer, And with a history that in- 
cludes everything from the Boston 
Tea Party to that little bar where 
everybody knows your name, Bos- 
ton greets its guests with a wide 
range of attractions and activities 
that exhibit that background, 

As one of the original cities of 
the 13 colonies, Boston embraces 
its colonial history and recreates it 
through Plimoth Plantation, an hour 
south of the city. A living, breath- 
ing portrait of pre-revolutionary 
Boston, Plimoth Plantation gives 
visitors a look into the daily lives 
of the city’s founders in 1627. 
Food is prepared family-style as it 
was in the 17th century, and wood 
carvers exhibit their craft while 
the Mayflower II sits proudly in 
the harbor. 

Fast forward to present-day Bos- 
ton, and visit Copley Place or The 


sae 


Beantown 


City Under Glass at the Prudential 
Center for a more modern shopping 
and dining experience. Both are lo- 
cated in Boston’s Back Bay and of- 
fer innumerable ways to burn up 
your shopping allowance. 

The TV show may be relegated 
to late-night reruns, but you can 
still belly up to the bar at Bull & 
Finch Pub, the inspiration for the 
popular sitcom Cheers. Norm, 
Sam and Woody might not be 
there, and there won't be any 
witty remarks from the customers 
followed by a laugh track, but you 
can try the bar’s famous Bull & 
Finch Burger and Bloody Mary 
combo rated “Boston’s Best” by 
the Boston Globe. 

If you’re in a hurry and want to try 
to take it all in at once, visit the John 
Hancock Observatory for the view 
from the tallest building in New En- 
gland. From atop the 740-foot struc- 
ture, the city’s “high points” spread 
out below on a miniature scale. Take 
in Fenway Park, Fanueil Hall and 
Quincy Marketplace, New Hamp- 
shire’s White Mountains and his- 
toric Boston Harbor, the site of the 
Boston Tea Party. —M.H. 


~APCO, the Association of Public-Safety Communications Officials-International will present 
the 66th APCO Conference and Exposition on Aug. 13-17, 2000, in Boston. APCO is the 

oldest and largest non-profit professional organization dedicated to the enhanc 
‘safety communications. More preview information follows in next month’s-is 


Keynote Speaker: 
Gloria Tristani 

Gloria Tristani was sworn in 
us commissioner of the Federal 
Communications Commission 
(FCC) by. President Bill Clinton 
on Nov, 3, 19977. 

As a vocal opponent of 
children’s exposure to. TV vio- 
lence, Tristani chaired the FCC’s 
V-chip task force in 1996. She 
has served on the New Mexico 
State Corporation Commission 
since 1994. Before her appoint- 
ment to the FCC, Tristani was an 
attorney in private practice in 
Albuquerque, NM. She was 
named one of the nation’s most 
influential Hispanics by Ais- 
panic Business Magazine in 
1996 and 1998. 

Tristani received a bachelor’s 
degree from Barnard College of 
Columbia University and her law 
degree from the University of 
New Mexico School of Law, 


Featured speaker: 
John Bunnell 


Before hosting the Fox 
nelwork’s reality-based series 
“World’s Wildest Police Vid- 
eos,” John Bunnell spent 27 
years in law enforcement. Be- 
ginning in 1968, Bunneil held 
positions as head of internal af- 
fairs, chief deputy in charge of 
corrections and sheriff of 
Multhomah County, OR. 

After being featured in several 
episodes of Fox’s law enforce- 
ment show “Cops,” Bunnell 
agreed to host the ABC series 
“American Detective” in 1996 


and then moved on to host such 
Fox specials as “World’s Scari- 
est Police Chases,” “World’s 
Scariest Police Stings,” and 
“World’s Worst Drivers Caught 
on Tape.” 
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For more information on the following advertisers in this is- 
sue, circle the corresponding Fast Fact number on page 73. 
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Berkeley Varitronics 
Systems 

BVS designs and manufac- 
tures more than 30 unique 
wireless test instruments for 
analyzing and optimizing 
coverage in CDMA, TDMA, 
WLAN and CW networks. 


www.bysystems.com 


ait 


Electronic Corporation 


Bird Electronic 

Wireless professionals use 
Bird instruments to measure 
or terminate RF energy. Prod- 
ucts include Thruline wattme- 
ters, state-of-the-art antenna 
testers, load resistors, alttenu- 
ators and accessories. 
www.bird-electronic.com 

Circle (301) on Fast Fact Card 


Citel 

Citel RF coaxial surge 
protectors are available with 
N, TNC, SMA, BNC con- 
nectors and feature a low 
insertion loss. 

Clrele (302) on Fast Fact Card 


COMMUNICATIONS 
SPECIALISTS, INC. 
(800) 854-0547 
Communications Specialists 
Communications Special- 
ists’ tone-signaling products 
include CTCSS, DPL, ANI, 
two-tone sequential, shared re- 
peater tone panels, Morse 
code identifier, voice encryp- 
tion and narrowband filter kits. 
Circle (303) on Fast Fact Card 


Bonet Ericsson 
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Com-Net oa 
Com-Net Ericsson is fo- 


cused on the land mobile ra- 
dio market, offering complete 
communications products. 
For more information, please 
visit the Web = site at 
www.com-netericsson.com. 
Circle (304) on Fast Fact Card 


Control Signal 

Since 1972, Control Sig- 
nal has manufactured digital 
ANI and Morse code station 
identifiers. The micro-minia- 
ture ANI has Motorola 
MDC-1200 and caller ID 
signal formats and can fit in 
the smallest radios. Call 
800-521-2203. 

Circle (305) on Fast Fact Card 


CPI Communications 

The MCR Alpha series 
remotes provide remote con- 
trol of Motorola’s Maxtrac, 
Radius GM300. Kenwood 
TK630/730/830 and Mid- 
land’s Syntech XTR radios. 
The remotes display channel 
number and user-program- 
mable name. 

Circle (306) on Fast Fact Card 


Crescend Technologies 
Crescend Technologies 
manufactures continuous- 
duty RF power amplifiers for 
UHF, VHF. 800MHz and 
900MHz applications. New- 
generation products include 
modular 28V LDMOS de- 
signs for rugged, reliable per- 
formance. All amplifiers 
carry a three-year warranty. 
Circle (307) on Fast Fact Card 


Daniels Electronics 

Daniels Electronics manu- 
factures fixed and portable ra- 
dio base stations and repeaters 
for two-way voice, trunking, 
mobile data, cross-band, and 
paging applications. 

Circle (308) on Fast Fact Card 


David Levy 

David Levy offers a multi- 
tude of hardware, tools and 
accessories for two-way and 
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EBERT eS DIRECTORY 


mobile electronics installa- 
tion. DLC distributes every- 
thing from wire and test 
equipment to CB micro- 
phones. A free catalog is 
available. www.dleparts.com. 
Circle (309) on Fast Fact Card 


Fiplex Communications 

Fiplex Communications 
manufactures filters, duplex- 
ers, transmitter combiners, re- 
ceiver multicouplers, tower- 
lop amplifiers. bidirectional 
amplifiers for radio systems, 
cellular AMPS/GSM, PCS 
and trunking SMR. 

Circle (310) on Fast Fact Card 


JPS Communications 

JPS Communications man- 
ufactures ancillary equipment 
including cross-band inter- 
faces that interconnect mul- 
tiple radio bands and receiver 
comparators that vote con- 
ventional analog and trunking 
signals. 

Circle (311) on Fast Fact Card 


Link Communications 

Link Com- 
munications’ 
CSM-1000 
service moni- 
tor features a digital spec- 
trum analyzer, an RF re- 
ceiver, a generator, a digital 
oscilloscope and a 200W 
dummy load. 

Circle (312) on Fast Fact Card 


OpenSky 


M/A-Com’s Opensky 

M/A-Com’s Opensky 
wireless private network is a 
packet-switched digital mo- 
bile communications net- 
work with integrated voice 
and data that operates over 
an IP backbone. 

Circle (313) on Fast Fact Card 
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Moducom 
Moducom introduces 
Ultracom 2000. Now 9-1-1 


and radio dispatch are in one 
console system, which can 
mean lower initial costs. The 
9-1-1 and dispatch compo- 
nents can be purchased sepa- 
rately. The system offers flex- 
ibility, allowing lower sup- 
port and programming costs. 
Free demonstration § soft- 
ware is available at 
www.moducom.com. 

Circle (314) on Fast Fact Card 

AA MOTOROLA 
Motorola 

The Motorola R2600 se- 
ries of communication sys- 
tems analyzers tests analog 
and digital two-way radio 
systems. The platform pro- 
vides support for IDEN, 
MPT1327 and 1343, and 
Motorola analog trunking. 

Circle (315) on Fast Fact Card 


Novatel Wireless 

Novatel Wireless offers 
Merlin PC cards, Minstrel and 
Sage modems, and Expedite 
embedded modules. For in- 
formation, call 888-888-9231 
or check out Web site 
www.novatelwireless.com. 

Circle (316) on Fast Fact Cards 


Paging & Wireless Center 

P&W Service Center is 
now a stocking distributor for 
the Relm/BK line of radios, 
including the MP series of 
small, yet feature-rich, 32- 
channel, scanning portables. 
Call 800-822-2180. 

Circle (317) on Fast Fact Card 


Ritron 

Ritron manufactures a 
complete line of land mobile 
radio products including por- 
tables, mobiles, repeaters, 
data telemetry modules and 
accessories for worldwide 
distribution. 

Circle (318) on Fast Fact Card 


SCA 
SCA is leading the market 


www .mrtmazg.com 


in tone and voice paging. 
Along with tone and voice, it 
has extended its line to include 
POCSAG digital paging. 
Circle (319) on Fast Fact Card 
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IT’S YOUR SOUND™ 


Shure 

Shure’s 810 speaker micro- 
phone, part of the Modulink 
system of interchangeable mi- 
crophones and cords, provides 
sound performance and reli- 
ability, even in foul weather. 

Circle (320) on Fast Fact Card 
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Telewave 

Telewave designs and 
manufactures antennas, com- 
biners, filters, tower-top 
preselectors, duplexers, watt- 
meters and many other wire- 
less system products covering 
2MHz to 2.7MHz. 

Circie (321) on Fast Fact Card 


TELEX, 


Telex/Vega 

Telex Communications/ 
Vega is a manufacturer of 
communications control con- 
soles (from a single line up to 
24 lines) radio termination 
adapters, amplifiers, line 
bridging modules and tone 
encoding, and decoding 
equipment. 

Circle (322) on Fast Fact Card 


Thunder Eagle 

Thunder Eagle is a de- 
signer, manufacturer and dis- 
tributor of weather alert ra- 
dios for emergency manage- 
ment and other professional 
users. www.thuneagle.com 

Circle (323) on Fast Fact Card 
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Times Microwave Systems 
Times Microwave Systems 

has announced the availabil- 

ity of non-solder ‘EZ’ TNC 
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CRESCEND TECHNOLOGIES 


RF Power Amplifiers 


Special Introduction: 


Next generation 100w SMR 
power amplifiers. Our H100 
series is designed for 450-470 
MHz continuous duty 
applications. Featuring 
adjustable 10W-100W output, 
Remote Status and Fault 
Monitoring. Fully modular and 
space efficient fitting into 
3.5" rack space allowing up to 
five modules per 10.5” rack 
space. Also available in 
850-870 MHz band. 


Phone (800) 872-6233 
Fax (847) 593-1320 
www.crescendtech.com 


1st In Class 


UHF 
VHF 

900MHz 
30-88MH,, Military 
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male connectors for its LMR- 
400 and LMR-600 flexible, 
low-loss coaxial cables. The 
connectors designated as EZ- 
400-TM and EZ-600-TM are 
designed to operate at fre- 
quencies as high as 6GHz. 
Circle (324) on Fast Fact Card 


TX RX Systems 

TX RX 
provides 
multicouplers, 
combiners. 
signal boost- 
ers, antennas, 
tower-mounted preamplifiers, 
duplexers, filters and other 
RF system products for use in 
the 1O0OMHz to 1GHz range. 


Circle (325) on Fast Fact Card 
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Vertex Standard 

With experience in land 
mobile radio, Yertex Stan- 
dard offers a wide variety of 
public safety equipment 
from cross-band repeaters to 


public safety portables and 
mobiles. 
Circle (326) on Fast Fact Card 


Yocom Products 

Yocom Products manufac- 
tures LMR, SMR and pag- 
ing power amplifiers. These 
designs are cost-efficient 
and reliable. Offerings in- 
clude mobile and continu- 
ous-duty amplifiers. 

Circle (327) on Fast Fact Card 
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Zetron 

The model 4020 from 
Zetron is a 20-channel, com- 
mon controller that supports 
as many as six Series 4000 op- 
erating positions, including 
the model 4217NT dispatch 
workstation, the model 4217B 
CRT console, the model 4118 
rackmount button console and 
the model 4018 desktop but- 
ton console. The architecture 
is identical to the model 4048. 

Circle (328) on Fast Fact Card 


FAST * ACCURATE * AUTOMATIC 


Signal Coverage Measurement & Analysis 


Complete Drive Test 


“Systems. 


$5000 ‘Series Measurement Systems 


Precision, RF Test Equipment for 
the Mobile Radio, SMR,-Cellular, 
PCS, and Paging Industri 


R-500 Series Signal 
Strength Meters _ 
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Serving the Global Telecommunications Industry Since 1993 
1815 NW 169th Place, Suite 3070 » Beaverton, OR 97006 USA 


Tel: 
e-mail: 


503.614.9800 » 888.613.9832 + Fax: 503.614.9898 
sales@ztechnology.com » www.ztechnology.com 
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Motorola reporting requirement divides dealers 


Jules K. Neuringer, president of 
Portronix Communications, Brooklyn, 
NY, faces the termination of his 
Motorola Radius communications 
products reseller agreement because 
he doesn’t want to provide Motorola 
with what he calls proprietary cus- 
tomer information, 

Motorola wants Neuringer and all 
of its resellers to report “end-cus- 
tomer made-sale” data every month. 
Neuringer said that the information 
Motorola wanted includes the 
purchaser’s industry classification, 
contact name, title, company name, 
address and phone number. It also in- 
cludes the product model number, se- 
rial number, sales price, marketing 
method and whether the sale is the 
first to that customer. 

Aside from compliance, the alterna- 
tives Motorola had offered to Neuringer 
are for Portronix to cancel its reseller 
agreement on its own initiative or to let 
Motorola do it. The reseller agreement 
expired on June 30. 

The Motorola dealer contract said, in 
effect, “You must send us monthly mar- 
keting reports in whatever form we 
specify,” Neuringer explained. 

The requirement for such detailed 
customer information “was an eye- 
opener because I thought our customer 
list was our property and none of anyone 
else’s business,” he said. 

Neuringer said he has letters from cus- 
tomers who say that if Portronix supplies 
such information to a third party, they 
won’t do business. He said that his cus- 
tomers knew about Motorola’s requests. 

“Who is my allegiance to? The cus- 
tomer, or to Motorola?” he asked. 


Tower 
Mounted 


“Either I'm a jerk in standing my 
ground, or there are other dealers being 
bullied equally.” 

Neuringer said that Motorola told 
him, “Don’t tell the customers you're 
giving us the information.” 

“T said: ‘That’s not fair. My custom- 
ers have a right to know I'm giving de- 
tails about them to a third party.’” 


Some other dealers comply 

Some dealers embrace Motorola's 
marketing strategy. 

David C. Reeves, owner of P&R 
Communications, Dayton, OH, said, 
“What other choice do we have? But 
we're not worried. They're my custom- 
ers, and] don’t care if Motorola knows 
who they are because I’m doing my job.” 

Motorola continues to sell large sys- 
tems direct from the factory. Reeves said 
that add-on business to those large sys- 
tems might flow to dealers. He said he 
believed that Motorola’s marketing 
strategy would allow the company to 
control the channel of distribution better. 

Reeves’ primary concern was with 
data entry and the labor cost to do it. His 
business management software vendor, 
CRI, is working on automatic process- 
ing to transfer data from P & R Commu- 
nications’ records automatically to 
Motorola’s reporting software. 

William Landis, owner of TuWay 
Wireless in Bethlehem, PA, said that his 
key concern was the labor required for 
entering sales information in Motorola’s 
software. But he doesn’t fear that 
Motorola might use the information to 
sell directly to his customers. 

At Central Communications & Elec- 
tronics in Knoxville, TN, owner Tim 
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Mobile 
Duplexer 


COMMUNICATIONS INC. 
7331 NW 54th Street - Miami FL 33166 - USA -Ph (305) 884-8991 - Fax (305) 884-4041 
E-mail: fiplex @ bellsouth.net / Web site: www.fiplex.com 
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Curbow pointed out that when Motorola 
used to have factory sales representa- 
tives, it had the kind of information it 
now seeks from its dealers. 

“T see it as a positive to allow them 
to tailor marketing plans for direct mail 
to analyze data,” Curbow said. 


Motorola responds 

Speaking for Motorola, Wayne 
Foret, vice president of the Radio 
Products Americas Group Distribution 
Division for the United States and 
Canada. said that the company is 
modernizing its dealer channe] mar- 
keting program to a level similar to 
manufacturers in other industries, 
such as automobiles and appliances. 

He said most dealers have no market- 
ing specialist. In contrast, the largest 
dealers have a marketing manager and 
conduct catalog campaigns. 

“We not only want to find out end- 
user requirements, we want to bring the 
end-users to the dealers’ doors, coupons 
in hand, saying, “We want to buy an- 


other radio,’ Foret said. 
Bruce Heyman, director of strategy 
and business development for 


Motorola’s Radio Products Division, 
added that it’s common for auto pur- 
chasers to receive coupons, thank-yous 
and information in the mail targeted to 
the car model purchased. 

“The mailings look as though they 
come from the dealer, but they come 
from the manufacturer,” he said. 

He said that Motorola dealers have 
the ability to draw reports from the da- 
tabase. They can target mailings to ex- 
isting customers or to potential custom- 
ers because of Motorola’s link with Dun 


Cellular 


© 


Duplexer 
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& Bradstreet (D&B). Dealers receive 
reports on “made sales” and access to 
the D&B database, letting them know 
about businesses in their area. 

Foret added, “If you were a two-way 
radio dealer that carries several manu- 
facturers’ products, and one produces 
leads for you, that manufacturer is add- 
ing value. We think that’s a good reason 
to be in business with Motorola because 
it brings leads and low-cost, add-on 
sales,” he explained. 

Foret also commented about appre- 
hensions dealers might have about 
Motorola using the information to sell 
directly to their customers. 

“In two or three years, dealers will 
have more responsibility, not less. It 
would be foolish for us to turn on the 
dealer channel like that. Our cost now is 
less because the channel belongs to the 
dealers. They pay the insurance and 
salaries connected with sales. What we 
save shows up as a discount to dealers. 
We have to strengthen the channel. They 
say, ‘Help us with our marketing.’ One 
way we can is to help them avoid hav- 
ing to cold-call for every radio sale and 
to go into the databank and remind cus- 
tomers that this is a good time to con- 
sider an add-on or trade-out,” Foret said. 

Heyman said that it wasn’t possible 
for Motorola to make exceptions re- 
garding the type of information it re- 
quires from dealers because of anti- 
trust law regarding manufacturer rela- 
tionships with dealers. 

“You have to treat every dealer the 
same way,” he said. 

Second, he said that it would be 
against Motorola policy to mislead 
customers about the information be- 
ing collected. 

“We have no problem being forth- 
right with customers in collecting the 
information and explaining what we’re 
doing with it. It gets matched up with 
D&B. The information helps us to do 
the best job of matching to D&B. We're 
trying to get the ‘Duns’ number to tell 
us, for example, whether the customer 
has one location or many locations. We 
wouldn’t want our dealers to tell cus- 
tomers that we’re not collecting the in- 
formation,” Heyman said 

Heyman agreed that the program was 
labor-intensive. 


“We are deploying a new version of 


the software in mid-May that will allow 
a productivity or speed improvement 
factor of four to 40. That’s a big range, 
and the actual factor depends on how 
large the dealer database is and how big 
the computer is. Some tasks that used to 
take 40 minutes will be done in well 
under a minute,” Heyman said. 


www.mrimagz.com 


Still some questions 

Back at Portronix, Jules Neuringer 
remains concerned and unsatisfied. 

“Shouldn’t our customers have the 
tight to ‘opt out’ of having specific, and 
possibly proprietary, information trans- 
mitted to a third party?” he asked. 

“Unless other dealers wake up and 
question the direction in which 
Motorola is headed with regards to 
end-user buying habits, they may dis- 
cover that one day Motorola will be 
selling directly to those dealers’ cus- 
tomers,” he said. 

“Of course, dealers have always had 
a choice regarding products to sell. We 
can certainly offer our customers the 


opportunity to purchase comparable 
products from other, less-nosy manufac- 
turers. Given the choice between having 
detailed purchasing information relayed 
to a manufacturer, or having their buy- 
ing habits remain confidential, I think 
most customers would choose the lat- 
ter,” Neuringer concluded. —D.B. 

Editor's note: See www.mrtmag.com 
for a copy of the letter from Motorola 
dealer Jules Neuringer, comments from 
other dealers and additional informa- 
tion from Motorola about the Impact 21 
program, Click on “Online Extras” and 
go to “Letters to the Editor” for 
Neuringer’s letter and to “Industry 
News” for the expanded story. 


AEA VIA Impedance ANALYZER 


The AEA Division of Tempo 
specializes in hand-held test 
instruments for the 

wireless communications industry 


We are pleased to introduce the 
new VIA-HF Impedance 
Analyzer in the same compact 
and portable package as the 
AEA SWR Analyst products. 
This product offers virtually 
all the features of the SWR 
Analyst products plus many 
additional features such as 
Graphical presentation of 
Impedance, Resistance, and 
Reactance curves. The distance 
to the nearest short or open in 
a coaxial cable can easily be 
determined. You can tune 
antennas, receivers and most 
tuned circuits over the 
frequency range of 100 kHz 
to 54 MHz with resolution of 
ikHz/div. to 2 MHz/div. for a 
20 MHz wide display. 


The VIA-HF includes a 
Relative Field Strength 
indicator mode plus an RS-232 
port for connection to a PC. 
Windows 95/2000 compatible 
VIA Director Software 
(included) allows printing out 
multiple overlapping curves. 


Curves can also be stored to 
hard disk and can be easily 
inserted into report documents. 
A simple loop probe on the end 
of a short piece of coax lets the 
VIA-HF be used as a 
sophisticated RF Dipper or 
for injecting a signal-tracing 
signal into a receiver. The 
signal generator mode places a 
trigger pulse on the RS-232 port. 


See complete information on 
these and other AEA products 
on our website. 


www.aea-wireless.com 
1-800-258-7805 


FAX: 1-760-598-5634 


A Division of 


Be SA. 
| Tempo 
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EMESIS 


The Ohio-based communications 
provider Cleveland Mobile Tele- 
Trak has experienced a 69% in- 
crease in business over last year 
and an 80% increase expected over- 
all for 2000, according to a Hark 
Systems press release. 

According to Ronald Lauber, gen- 
eral manager of Cleveland Mobile, 
the company’s success is attributable 
to the popularity of “Wireless Mes- 
saging,” the premium service that 


Wireless messaging aids cect service 


offers alphanumeric paging. 

“The customers feel they are get- 
ting more service for less,” Lauber 
said. “I don’t think we’ve sold one 
numeric pager in two and a half years, 
that’s how well this concept sells.” 

Wireless Messaging is part of the 
Omega System provided by Hark 
Systems, Charleston, SC. The sys- 
tem gives the user the ability to 
send transcribed messages to an 
email account. 


MOTOROLA 


Nothing Beats A... 


Quality Means Reliability ... 
In todays marketplace, Diversified Electronics, Inc stands out as 
the Quality Leader you can always depend on. 


Call us for: 


/ Motorola Original Radios, Parts & Accessories, 
/ Motorola Mag One Line of Products, 


/ David Clark Headsets 


GRIGINAE 


- 


& 


When you have lives on the line you can't afford to take chances. 
Buy the best and pay Icss from Diversified, 
Visit Us On The Web At www.diversifiedelectronics.com 


GE oiversiried ELECTRONICS, INC. 
309-C Agnew Dr. 
Forest Park, Georgia 30297 
Toll Free: 1-800-646-7278 Ext. 144 Fax: (404) 361-6327 Ext. 144 
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Model ID-1201 


MDG-1200is a registered trademark of Mocordla ie. 


(esc [eonrnon siGnaL’) 


Call.800-521-2203 
(303) 989-8000 Fax (303) 989-8003 
www.CONTROLsignal.com 
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LIVICC questions 
FCC refarming 


The Land Mobile Communications 
Council (LMCC) filed supplemental 
comments concerning issues raised on 
reconsideration of the FCC’s Refarming 
Second Memorandum Opinion and Or- 
der, FCC 99-68, released July 6, 1999. 

Some of the petitions for reconsidera- 
tion dealt with interference concerns on 
the VHF and UHF frequencies histori- 
cally shared by manufacturers, forest 
products companies, and utilities, and 
petroleum and telephone companies. 

At its annual meeting, the LMCC 
agreed to urge the commission to adopt 
a rule to avoid interference on these fre- 
quencies. Under the new rule, any coor- 
dinator with an application whose inter- 
fering contour would overlap an 
incumbent's service contour would be 
required to contact either the incumbent 
or its preferred coordinator before for- 
warding the application to the Wireless 
Telecommunications Bureau’s Getty- 
sburg, PA, licensing offices. 

On receipt of the notification, the in- 
cumbent or its coordinator would have 
the opportunity to express its concur- 
rence, or lack thereof, to the originating 
coordinator. In most cases, the proponent 
and incumbent are expected to use engi- 
neering solutions to resolve the problem. 


RSI joins forces with 
Day Wireless, others 


Radiofrequency Safety International 
(RSJ) has formed alliances with C.E.S., 
Day Wireless. Gotcher Tower Service 
and Telecom Global Solutions. These 
companies are certified field service 
representatives for RSI, and they will 
offer consulting and training services 
for RS] customers. The expanded ser- 
vices are to help RSI clients bring their 
telecommunications and manufacturing 
installations into compliance with the 
FCC’s OET Bulletin 65 regarding RF 
safety by the Sept. 1, 2000, deadline. 


RadioSoft opens new, 
expanded facility 


RadioSoft, Edgewater, FL, held a rib- 
bon-cutting ceremony for its new, ex- 
panded facility in June. The new facil- 
ity allows for expansion of the 
company’s programming, engineering 
and coordinator staff. Separate areas 
have been created for a generator 
backed-up server room as well as a con- 
ference and training center. 
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| FCC Notes 


Grab an RF probe or watch your back 

Sept. 1 is the deadline for compliance 
with FCC rules (47 C.F.R. 1.1311) on hu- 
man safety limits for exposure to RF 
emissions. However, some operators and 
carriers seem to want to wait until they 
recelve that “Notice of Forfeiture” on the 
door. Survey estimates presented by 
SiteSafe at the SOMA conference in mid- 
May indicated effort to document expo- 
sure and to provide worker training ac- 
counted for about 40% of PCS and 
cellular sites. Only about 20% of paging 
operations surveyed and less than 10% 
of two-way radio, utility operations, mu- 
nicipal sites and broadcast sites were 
ready. This procrastination has been at- 
tributed to mistaken assumptions about 
the nature of “categorical exclusion’ in 
the rules, which appiles to only a few op- 
erations. Although the FCC and OSHA 
have limited enforcement manpower, 
several industry observers expect a re- 
peat performance of the FCC's high-pro- 
file “stings” on SOOMHz operators and pi- 
rate FM stations. The “new” Enforcement 
Bureau has been flexing its muscles, and 
this will be a highly newsworthy target. 
Prime targets: rooftop sites and opera- 
tions involved with trade unions. 


Meanwhile, closer to home ... 

To further underscore its commit- 
ment to the RF emissions Issue, the FCC, 
with the Local and State Government 
Advisory Committee, has released a 
“plain-English” guide on RF for local gov- 
ernments, “A Local Government Official’s 
Guide to RF Emission Antenna Safety 
Rules” Is less a guide than a handbook 
or primer, as it runs to 37 pages. The 
guide includes a discussion of how local 
officials and citizens can initially contact 
a facility's operator to answer questions 
about compliance. It also covers the pro- 
cedures to determine compliance and to 
bring violators into compliance, Look for 
it to be in the hands of your local zoning 
board before the summer is out, and 
look for your own copy on the Web at 
www.fcc.gov/rfsafety. 


UTC files to expand coordination 
The United Telecom Council (UTC) has 
filed with the FCC for certification to pro- 
vide coordination for the 800MHz and 
SO0O0MHz PLRM Industrial/Land Trans- 
portation and Business Category fre- 
quencles. UTC has already been provid- 
Ing coordination below 512MHz. 
Comments on the Public Notice are due 
June 26; reply comments on July 12. 


New Form 601 

The FCC has released a new edition of 
Form 601, “Application for Wireless Tele- 
communications Bureau Radio Service 
Authorization” The new form includes 
“demonstration license” as an option, 
explains emergency “special temporary 
authority,” includes “band manager" un- 
der regulatory status and revises Sched- 
ule H to accommodate moving land 
mobile onto the ULS. —D.K. 


Chadmoore Wireless buys DCMA technology 


Chadmoore Wireless Group, Las Ve- 
gas. announced an agreement with 
ComSpace, Dallas, on April 3, 2000, to 
purchase and test-market ComSpace’s 
digital technology, DCMA, ina selected 
market. DCMA can be selectively 
implemented where additional capacity 
is required either for additional users or 
added features. When implemented, il 
allows for an eight-fold increase in ca- 
pacity foreach analog channel. 

Robert Moore, Chadmoore president, 
said, “We believe ComSpace’s DCMA 


TRUNKING REPEATER MANAGER 


technology is an exciting and affordable 
way to maximize the number of custom- 
ers that can be served. It 
will also allow Chad- 
moore to provide 
greater functionality 
such as short messaging, 
data transmission and is 
scheduled to provide for 
the functionality for the 
new wireless applica- 
tions protocol (WAP) applications for its 
customer base.” 


Moore 


MODEL LT-4200 


LEP 5 Cormac Srarese inc 


ur LT-4200 brings you more value and 

features than any other LTR panel in the busi- 
ness... Like its front panel status LCD, front and 
rear RS-232 ports, immense user programmability 
and UHF overlay capability. 


Its no wonder that many system operators have 
purchased 50 or more for their UHF to LTR 


conversions. 


Call Ray Dashner today (or visit our website) for 


the complete story. 


Connect Systems Inc. 


2259 Portola Rd. 
Ventura, CA. 93003 


Toll Free (800) 545-1 349 


Phone (805) 642-7184 

FAX (805) 642-7271 

Email sales@connectsystems.com 
Internet www.connectsystems.com 


CSI is a registered trademark of Connect Systems Inc. LTRis a registered trademark of EF Johnson Co. 
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PRODUCT FOCUS 
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Radio series uses 
Passport protocol 


The RTX Plus series of radios 
from Ritron features conventional 
or trunking capability. Using the 
Passport trunking protocol, the 
electronic serial numbers facilitate 
automatic roaming between sites on 
a system or between 
affiliated networks. 
Direct frequency as- 
signment eliminates 
recalling and repro- 
gramming radios as 
the system grows, and 
field-reprogrammable 
Flash microcontrol- 
lers allow for custom 
applications. The 
RTX Plus: series is de- 
signed to meet MIL- 
STD 810 C&D shock 
and vibration specifi- 
cations. The radios 
permit as many as 11 
channels in conven- 

tional mode, with 100 channels in 

any combination of 11 systems and 

groups in trunking mode: 
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Portable offers 
IMBE technology 


Com-Net Ericsson Critical Ra- 
dio Systems’ Jaguar 700P portable 
radio is Provoice-capable and offers 
IMBE vocoder technology for in- 
creased sound quality. The recessed 
emergency button prevents acci- 
_ dental activation, and the three-line 

‘display is designed for low-visibil- 
ity situations. Optional software 
‘upgrades provide for 800 trunked 
‘system and group combinations 
and as many.as 200 conventional 
channels: The Jaguar 700P can 
store 99 individual call ID num- 
bers and 99 telephone interconnect 
numbers in memory per system. 


~ Aegis DES and VGE encryption. 


Upgrades are also available. 
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Radios offer as many as 13 scan groups 


The SP-200 series of programmable 
VHF/UHF portable radios from To- 
paz3 offers 199 channels of communi- 
cations and multiple scan modes. For 
continual access to information, the ra- 
dios offer as many as 13 scan groups 
of 16 channels each. Selectable 1W or 
5W output settings provide power for 
short- or long-range conversations. 
They are equipped with programmable 
CTCSS and DCS signaling formats 
and time-out timer settings. The radios 
offer a programmable scan list of 
group channels, priority lookback scan 
and priority channel edit. They are 
protected by a die-cast aluminum chas- 
sis and polycarbonate case, and they 
are equipped with a top-mounted, 
three-digit display, easy-grip on-off/ 


volume control 
knob, and dedicated 
scan/priority and 
monitor function 
buttons. Compatible 
accessories include 
a 1,350mAh NiMH 
battery pack, rapid- 
rate charger, ear 
bud speaker with 
in-line push-to-talk 
and microphone, la- 
pel speaker/micro- 
phone with ear jack 
and ear speaker 
with cord for use 
with lapel speaker/ 
microphone. 
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Lowband portable has eight-character display 


The TK-190 lowband portable radio 
from Kenwood offers 6W, 16-channel 
capabilities. It features priority scan, 
eight-character alphanumeric LCD, 
programmable keys and toggle switch. 
The radio offers a mechanical channel 
selector, Flash ROM memory, and PC 
programming and tuning. The TK-190 
meets MIL specification standards 810 
C, D and E and is suited for use in wet- 
weather environments. 
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Portables employ Smartrunk capability 


The [C-F3S and IC-F4S radios 
from Icom employ Smartrunk II ca- 
pability for telephone interconnect 
and unit-to-unit calling when used 
with the optional UT-105. As many 
as seven keys in Smartrunk IT mode 
can be assigned functions for cus- 
tomized operation. Conventional 
mode with CTCSS and DTCS en- 
code/decode is available for out-of- 
service areas, and the radios offer an 
optional two-tone decode or five-tone 
encode/decode feature. They can be 
connected to an IBM PC for ad- 
vanced programming capabilities, 
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and they offer a 
six-character al- 
phanumeric dis- 
play. The radios 
also offer time- 
out timers (TOT) 
and a selectable 
five-tone format. 
The LCD back- 
light has three 
selectable condi- 
tions: off, auto or 
continuously on. 
Circle (355) on Fast 
Fact Card 
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READERS’ | CHOICE 


PRODUCTS 


Of the new products In the November 1999 issue, this one generated the 
biggest reader response. For more information on this product, circle the cor- 
responding Fast Fact number on the card found in the back of this issue, and 


mall the card to us. 


Van antenna system hides in storage pipe 


STI-CO Industries’ dis- 
creet antenna system for law 
enforcement operations 
comes in a surveillance ve- 
hicle disguised as a contrac- 
tors’ van. Its rooftop “storage 
pipe” contains a custom-engi- 
neered system that includes 
multiple, working antennas 


specifically tuned to operational requirements. The system provides 
upgrade ‘alternatives to existing van installations. The completely dis- 
guised tubular enclosures make adapting off-the-shelf antennas unnec- 
essary, and they eliminate the need for multiple external antennas. 
The antennas have built-in ground planes and require no field tuning. 
They provide unobstructed omnidirectional communications, unlike 


antennas used inside the vehicle: 


Circle (500) on Fast Fact Card 


Earpiece has automatic squelch, noise filtering 


Motorola’s completely discreet ear- 
piece is designed for use with Motorola 
two-way radios and surveillance kits by 
police officers, public safety officials 
and security operatives. Users can trans- 
mit communications through the wire- 
less earpiece via an inductive neckloop 
connected to a Motorola two- or three- 
wire surveillance kit. Its small size is 
designed to enable the user to monitor 
radio transmissions without compromis- 
ing undercover integrity. The earpiece 
offers a range of audio functions includ- 


ing automatic 
squelch, auto- 
matic gain contro] 
and noise filter- 
ing. Average bat- 
tery life is 100 
hours, and the ear- 
piece includes an 
end-of-life circuit 
that generates a 
warning signal 
when the battery needs changing. 
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Caines offer i inner contact pins 


Andrew’s integrated Ringflare 
Onepiece connector family is de- 
signed for Heliax foam dielectric 
coaxial cable. The connectors have 
factory-preset captivated inner con- 
tact pins for guaranteed pin depth 
that needs no verification or adjust- 
ment. The connectors’ prelubricated 
integral O-ring-to-cable seal, seated 
on the corrugated copper outer con- 
ductor of the coaxial cable, pro- 
vides a weatherproof seal. The 
weatherproofing of the new 


connector series has been tested in 
mated and unmated conditions. The 
connectors are installed by prepar- 
ing the cable to correct trim di- 
mension, pushing the connector 
onto the cable and tightening the 
connector to the proper torque 
level. The connectors are compliant 
with MIL, EIC and DIN specifica- 
tions, and qualifications and have 
guaranteed electrical, mechanical 
and environmental performance. 
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VHF & UHF 


ay oa! =i es 1 2 
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be | © El q im | % 
KUNESVOICE PAGER 
GENERAL 
Order Today have it Tomorrow 
2 Years Warranty 
VHF 151-174 MHz 
UHF 443-473 MHz 
1 Programmable — No Reeds/Xtals 


Hi-gain Telescoping Antenna 
| 2 Channels with Individual Mode 
Priority Scan 
® Multiple Addresses/Alarms 
@ Battery & Charger included 


OPTIONS 
1 Vibrator 
® Voice Storage 
® Auto Reset-Fixed Alert 
®& Amplified Charger 
® Earphone Jack 


LOW VHF 

In need of low VHF? Ask for more 
information on our famous Alps 
Low VHF Tone/Voice pager. 


Get the #1 Tone/Voice Pager which beats 
the competition down to the very last 
point - at an affordable price. 

Se aa Tae 


7 @ 


4 NS <a ‘ 
_ | | | eh, 


SCA, Inc., P.O. Box 26407 
Oklahoma City, OK 73126 
Phone: 1-800-627-4722 
Fax: 1-800-759-1722 
E-mail: info@sca-incorp.com 
Web: www.sca-incorp.com 
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CELLULAR, PCS & WIRELESS LOCAL LOOP 
MICRO FILTER PROTECTION 


PROTEGTION 


> 
PRODUCTS 
# 


P.O. Box 9000, Minden - NV 89423-9000 USA 
Tel (800) 325-7170 (775) 782-2511 
Fax (775) 782-4476 » www.palyphaser.com 


180 9001 CERTIFIED 
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Repeaters offer 
Tonelock decoding 


Topaz3’s mod- 
els SR-4000U 
and SR-4000V of 
Maxon repeaters 
are equipped 
with duplexers 
and have a maxi- 
mum capacity of 
50 CTCSS and 

o 104 DCS user 
groups. The SR-4000 series offers 
Tonelock decoding, database and vali- 
dation for 154 users and repeat audio 
processing. It also has CTCSS/DCS and 
cross-tone encode, vacant tones and 
reversable tones, reverse burst and DCS 
turnoff code for squelch tail elimina- 
tion. Programmable features include re- 
peater time-out timer settings and 
Morse code station ID. 
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Modem employs 
encrypted network 


The Expedite Wireless IP Modem 
from Novatel Wireless is a 0.6W full 
duplex wireless modem almost four 
limes smaller than the previous 
model. It can be used to transmit lo- 
cation, system or safety monitoring 
information from remote areas to a 
central processing station or from 
point to point. The modem sports a 
raw data transfer rate of 19.2 kbps and 
uses the encrypted CDPD network for 
sending secure transaction data. It is 
powered by a 3.6V supply and is 
equipped with a 24-pin 0,05" dual row 
header data port. 
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Docking station offers 
surge protection 


The Panasonic CF-27 docking sta- 
tion from Gamber-Johnson is designed 
for the Panasonic CF-27 computer 
and made up of the Panasonic Port 
Replicator for the CF-27 series of 
personal computers, Lind Automobile 
Power Adapter and a mounting inter- 
face plate. The port replicator features 
a docking engagement latch, security 
lock, two serial ports and a USB port. 
The power adapter features power 
surge protection, a power input regu- 
lator and protection from dust, mois- 
ture and high humidity. 
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| Transmitter offers 
’ motion detector 


The Quick Talk Lookout from 
Ritron is a FM radio transmit- 
ter with an integral infrared mo- 
tion detector designed for use in 
normally unattended areas such 


» as schools, hospitals and park- 


LESTER Nee 


~ for either 


i) If desired, 


| to-back. 


ing structures. It transmits using 
recordable voice messages over 
existing two-way radio systems. 
The transmitter is wireless and 


© operates on six AA alkaline or 


NiCd batteries. It automatically 
transmits a prerecorded, voice- 
alerting message whenever the 
infrared beam is disturbed. 
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Combiner works 


indoors and out 


The KC1009 dual-band com- 
biner from Kathrein, Scala Di- 
vision combines cellular/trunk- 


* ing and PCS/PCN on one trans- 
i miss 


ion, 
The coupler 
is designed 


indoor or 
outdoor use. 


two units can be mounted back- 
It operates in the 
800MHZ-—1000MHz range. It is 
10.8" X 5" X 3" and requires 
four screws for installation. 
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: Receiver records 
| up to 16 seconds 


The Visiplex VP-Audio/Data 


_ Receiver from Visiplex provides a 


wireless method to selectively 


© monitor and decode paging trans- 


missions sent from any POCSAG 
or Visiplex encoder. The receiver 


© enables recording and playback 


’ of audio information transmitted 


by the same encoder. It accepts as 
many as 256 characters or digits 
and records 16 seconds of voice. 


It offers password activation pro- 


vi 


tection and is capable of three 
baud rates: 512, 1200 and 2400. 


» The receiver is for use in generat- 
| ing serial messages to remote 
® LED alphanumeric sign boards. 
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Mounting kits convert mobile antennas 


Antenna Specialists’ KTF-630 and 
KTF-670 temporary fixed-station 
mounting kits are designed for use with 
Antenna Specialists’ Mosaic VHF mo- 
bile antennas and UHF mobile antennas, 
respectively. The kits convert mobile, 
omnidirectional antennas to fixed-sta- 
tion, general-purpose use and allow op- 
erators to select the specific power 
handling, gain and bandwidth needed. 
Each mounting kit includes an adapter, 
radials and bracket hardware to create 


Console equipped with 

The Vega C- 
1610 six-line 
console from 
Telex Commu- 
nications is a 
DSP micropro- 
cessor-based, 
multiline, full-featured desktop radio 
contro! console with a modular dual-se- 
quential, ton- line modules (DTLM) 


the fixed-station 
mount. The N fe- 
male connector in- 
put mountallowsa 
mobile antenna to 
be mounted di- | 
rectly into an all- 
brass, nickel- 
plated, Teflon di- 
electric interface. 
Cutting charts are supplied. 
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modular DTLM 


card to provide as many as six control 
lines. Two lines can be connected to each 
DTLM card. Any line can be configured 
for either a dedicated two- or four-wire 
full-duplex circuit or E & M. The con- 
sole offers squelch and line activity indi- 
cators that flash when detecting audio. 
An optional desk microphone, headset. 
handset or gooseneck are available. 
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Recorder displays ANI, al information 


The VCR-1964 from Exacom is an 
enhanced digital voice recorder de- 
signed to assist communications and 
emergency services workers by offer- 
ing instant playback of recorded calls. 
Communications are recorded with a 
lime stamp and may be played back 
instantly to verify important informa- 
tion. The system is universally com- 
patible with telephone and radio com- 
munications systems. When used in 
applications such as E9-1-1, it can 
record and display ANI and ALI in- 
formation along with the voice re- 
cording for al incoming calls. It is 


compatible with automatic call dis- 
tributors (ACDs)., and it offers a built- 
in 10-minute battery backup. 
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: Baliary packs provide high-impact housing 


Alex- 
ander 
Technolo- 
gies’ re- 
placement 
battery 
packs for 
Motorola’s 
XTS3000 
radios 
come in 
two styles. 
The H8294 is a 1,700mAh NiCd 
pack, and the H8299 and H8299XT 


are NiMH packs rated at 2,.000mAh 
and.3,600mAh, respectively. The bat- 
teries have ultrasonically sealed, 
high-impact housings and are built to 
meet or exceed OEM specifications. 
The batteries’ nominal voltage is 
7.5V., and the operation voltage range 
is 6.0V—9.0V. Each cell is safety- 
vented to provide rapid release in 
high-pressure situations. The vents 
can be resealed in the event of vent- 
ing. The batteries also offer rapid 
charging. 
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installation hard- 

ware, including 

terminals, 

screws, 

fuses and 

fuse holders, 

cable ties, 

battery terminals, relays 

and more to make your mobile radio 


V DLC Install a 
6S, 


breeze. 


2) Speaker and earphone microphones for 
handheld transceivers give 

2-way radios superb crystal 

clear audio 


3) 

Noise 

fileers for 

most mobile 

applications: 

LIC, electronic and torroid. 


4) Muth Signal Mirror® Safety 
System are hot and available 
for a wide variety of 

vehicles including the 

Ford Crown Victoria 


5) Battery isolators, 
low voltage disconnects 
and battery separators 


from your first source! 
7) We have an experienced sales 


is 
staff ready to help you with your 
~ yo il i 


VES 4 
6” No 


FOR ELECTRONIC PARTS 
AND ACCESSORIES 


6) Order by phone on our 24 
hour fax line. 


Men ro 


DAVID LEVY 
COMPANY, INC. 


ELECTRONIC PARTS AND ACCESSORIES 
12753 Moore Street * Cerritos, CA 90703 + U.S.A. 


NATIONWIDE/CANADA FAX 

eee) 421-3536 beds 404-9698 
eee) | ene 
LOCAL MAR 

(562) 404-9998 dicbw@aol.com 


Circle (44) on Fast Fact Card 


COMPLETE 
SURGE 
PROTECTION 
PACKAGE FOR: 


AC power UL 1449 

” el Edition. 

TI/E1 lines. 

COAXIAL lines N, 7/16 
DIN, TNC, SMA... 


Ideal 

for Radio, 
Wireless and 
Cellular base 
Stations. 


& CITEL 
1-800-CITEL-4U 


www.citelprotection.com 


Miami, FL 33169 
(305) 621-0022 » Fax (305) 621-0766 
email: crtel4u @ix.netcom.com 


Circle (45) on Fast Fact Card 
Visit us at UTC, Booth #1100 


Receive 
Weather Alerts 
Automatically 
on your 2-way radio system, 


PA system, voice-mail, 
numeric pager or telephone! 


® Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


thy ge 
Atertint 


U.S, Patents 5.444.433 - 5,574,999 - 0.377.795 


Circle (46) on Fast Fact Card 


: Transceivers support 999 (+1) channels 


VHF/EM portable transceivers 
with internal 12-channel GPS/ 
DGPS receivers from Command 


Radio are designed for profes- 
sional safety service and com- 
mercial fleet operators requiring 
advanced fleet management ca- 
pabilities. Both the DS250 and 
DS350 models are capable of 
wideband (25kHz) and narrow- 


band (12.5kHz) operations and 
accept FCC LMR and NTIA 
channels. Both support 999 (+1) 
channel capacity and dynami- 
cally sized channel groups. 
CTCSS and CDCSS encode/de- 
code, DTMF/ANI and digital se- 
lective calling are supported in 
both models. 
Circle (413) on Fast Fact Card 


Control system offers access to remote sites 


The Gatekeeper+ from PageTek is 
an integrated site access control sys- 
tem designed for controlling and 
monitoring access to remote sites by 
personnel with a variety of access 
privileges. The Gatekeeper+ has in- 
puts for detecting intrusion or moni- 
toring site environments and can be 
accessed remotely via a modem con- 
nection to an integrated 14400 baud 
modem or locally, via a RS-232 port, 
It can be programmed to automati- 
cally alert management of site condi- 
tions. It will send alerts in case of in- 
trusion using a separate security call- 
ing sequence and will sound a local 
alarm. The system is configured for 


120Vac with a 48-hour de backup sup- 


ply and 12Vde strikes, but can be 
adapted to individual site requirements. 
Circle (414) on Fast Fact Card 


Amplifier system provides default bypass 


The Smartbackup system from TX 
RX Systems is a 746MHz-901MHz 
tower-top amplifier (TTA) system that 
provides redundant pin diode-switched 
LNAs and a default bypass mode with 
switching and reporting, all via the 
single RF coaxial cable connection. The 
system is housed in a 6" X 6" X 24" 
stainless-steel, weather-tight enclosure. 


The alarm, monitoring and control panel 
is integrated with a multicoupler system 
with a high third-order intercept point 
and take one rack unit of mounting 
space for as many as 12 outputs. Each 
TTA includes an integral high perfor- 
mance preselector optimized for the ser- 
vice band being supported. 
Circle (415) on Fast Fact Card 


Channel emulater offers DEE capability 


The TAS 4500 Flex5 RF channel 
emulator from Telecom Analysis Sys- 
tems features dynamic environment 
emulation (DEE), which allows time- 
varying emulation for real world con- 
ditions in the lab. DEE enables users 
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to synthesize complex, time-varying 
propagation environments or to play- 
back large files imported from actual 
field measurements. DEE varies chan- 
nel parameters including Doppler 
shift, delay speed, path loss, modula- 
tion type and channel loss at precise 
time intervals, For comprehensive sys- 
tem test applications, DEE synchro- 
nizes fading and multipath characteris- 
tics across multiple FlexS instruments. 
All FlexS models feature front panel 
controls as well as Taskit software for 
Windows PC control. 
Circle (416) on Fast Fact Card 


www.mrtmag.com 


PEOPLE 


Sowards Mathieu Sternbenc Irving 


Robert “Ken” Sowards, executive vice president of 


operations for a division of Trinity Industries, Dallas, 
moves to senior vice president of operations for Decibel 
Products, Dallas. 


Edward Mathieu, senior manager for North American 
Philips, advances to the position of director of marketing 
and business development for IFR Systems, Wichita, KS. 


Thomas E. Sternbenc, senior vice president of sales and 
customer care at Cable & Wireless North America, Vienna, 


VA, accepts appointment to the position of president of 


Tower Distribution Technologies, Hampton, NH. 


Robert J. Irving, administrative counsel for Rohr, Chula 
Vista, CA, advances to vice president and legal counsel for 
Cricket Communications, a subsidiary of Leap Wireless In- 
ternational, San Diego. 


Dan Spalding, public relations manager for Proxim, 
Sunnyvale, CA, joins Digital Microwave, San Jose, CA as 
director of corporate communications. 


Mitchell H. Herbets, senior vice president and gen- 
eral manager of Racal Communications, Rockville, MD, 
succeeds Mark Lipp, who joins the board of directors as 
president. 


David Morash, vice president of Safeskin, San Diego, 
moves to Wireless Knowledge, San Diego, as chief finan- 
cial officer. 


Kathy Boyd, general manager of Hewlett Packard’s con- 
sulting services, assumes position of vice president of per- 
formance optimization group for TTC, Germantown, MD. 


Jeff Fisher, operations manager for Solectria, 
Wilmington, MA, joins Advanced Charger Technology, At- 
lanta, as assistant general manager, hardware applications. 


CORRECTIONS 


In the May 2000 issue, a headline in the “Product Focus” 
department for Maxrad’s new line of directional panel an- 
tennas incorrectly claimed the antennas serve PCS and 
WLAN. The headline should have read “Directional panel 
antennas cover 800MHz to 900MHz spectrum.” 

Also in the May 2000 issue, the article “Emergency 
Central” incorrectly referred to Racal Recorders’ digital 
voice logging recorder as “Voice Pro.” The correct name 
is “Wordnet.” 


www.mrtmag-.com 


DESKTOP POWER SUPPLY 


with BATTERY 
BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
10 to 25 “Amps”. 

* Compact size, |.75"H x 7"W x 7.62"D, 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone 1*800°467*6741 Fax 1*800°825*1403 


DuraComm® 


CORPORATION 


203 W. 23rd Ave. 
North Kansas City, MO. On the Web at www,duracomm.com 


64116 Email: duracomm@duracomm.com 


Circle (47) on Fast Fact Card 


7 It's here... 7 ’ , 
Industrial Machinery <4 
i AUCTIONS 

on the Internet! 


Industry will never 
be the same. 


E AUCTIONS 
“= Machinery and Property 
—Plus— 
Machinery for Sale 
Businesses for Sale 
Commercial Real Estate 
RFPs and RFQs 
Employment 
Funding and Capital 
E-mail Notification Services 


www.i-comindustry.com 


Circle (48) on Fast Fact Card 
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Reserve your spot in the next issue! 


Dawn Rhoden 
Classified Advertising 
Manager 


FREDERICK G. GRIFFIN, P.C. 


a 2938 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 

NATIONWIDE COMMUNICATIONS CONSULTING 

Mobile Radio, Microwave, E¥-1-1, 


CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZ! 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 * FAX: (850) 224-3059 
£-mail: omnicom@ omnicom-usa.com 


MIVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, PE. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 * Fax: 972/580-0641 


Electronic Communication Technician 
$3,652 - $4,675/Month 


The City of Believue has an opening for a Technician 
responsible for repair, alignment and programming 
of mobile/portable 800 MHz radios and repeaters; 
system diagnostics of remote base statians, satellite 
receivers, decoders, encoders, & tone remote 
radios; and up/down load computer radio programs, 
to Include major program changes. 


We are looking for candidates with a FCC General 


Radio/Telephone License, seven years experience 
in radio communication field work, training in 800 
MHz trunking technology or two years working 
experience in trunking radio, 


For details about this position and application 
materials, please send a self-addressed stamped 
envelope to: HR, ATTN: Job 400-010. P.O. Box 
90012. Bellevue. WA 98009-9012 or visit our 
website; www.ci.bellevue.wa.us 


Applications due: Open Until Filled EOE 


ADVERISE in MRT 
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Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


Category Index 


Employm 

Equipment For Sale 

Professional Consulting Services . 
Professional Services 

RENtAIS vicserceseees 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


FOR QUALITY SEAVICE 


F Repair Services ae 


PORTABLE 
SERVICE, INC 


121 Crowell Lane * Lynchburg. VA 24502 


SCHWANINGER & ASSOCIATES 
Attorneys at Law 


GE Portable Radio Service Depot | 
Factory Approved Nationwide 
* Curront Product Lines 


FACTORY TRAINED 
TECHNICIANS 


Robert H. Schwaninger, Jr. 


* Voice Guard Certitied 1531 8 Gtreet NW. Seite 508 


PH 
RICSSON & * Public Service Trunking 
E Surface Mount Technology 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 hr/2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 FEE eB) 


MCCON 


Mobile Communications Consulting 
S.R. MeConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburp, MD 20878 (301) 926-2837 


at ER alae 


* FACTORY TRAINED TECHNICIANS « 
* SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS « 
VOICE GUARD CERTIFIED « 
© MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
1393 Waterlick Rd © Lynchburg VA 24501 


ERICSSON 2 904-237-2427 QB See 


www.4radomes.com 


Vantage Associates,im Manufacturing & Engineering 


RADOMES src oi :5 5380 


For Wireless Communications 


employment 


TELECOMMUNICATIONS SUPERVISOR 


The Missouri Department of Conservation has an immediate 
opening in Jefferson City,MO for a Telecommunications Supervisor. 
Qualified candidates will have a college degree in Electronic 
Engineering, Telecommunications or related field and at least five 
years professional experience in wireless (radio), telephone and data communications 
support, with three years in a supervisory capacity. Will have direct responsibility 
for system engineering, research and design support for statewide mobile radio 
systems, including tower design, preparation of specifications and establishment of 
contracts. Will supervise personnel responsible for supporting and maintaining 
two-way radios, pagers, cellular phones and other related electronic office systems, 
telephone, automated attendant, voice mail,fax machines, etc. Must possess excellent 
verbal and written communication skills and excellent presentation skills. Pre- 
employment drug screen required following offer of employment. To apply, submit 
a detailed resume with salary requirement or request an application by contacting 
the Missouri Department of Conservation, Human Resources Division, RO. Box 
180, Jefferson City, Missouri 65102 (573/751-4115). Resumes or applications must 
be received by July 25, 2000. Application and job description also available at 
www.conservation.state.mo.us. Equal Opportunity Employer M/F 
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employment 


COMMUNICATION SCGPPORT TECHNICIAN Il 


The St. Louis Metropolitan Police Department currently has an 
opening for a Communication Support Technician ||. The 
primary responsibilities of this position are to maintain and repair 
mobile and portable two-way radios and electronic equipment 
in Department vehicles. 


How can we offer so 
much to our employees?” 


Candidates must possess an Associate’s degree in electronics, 
electrical engineering or equivalent and a minimum of three 
years experience in electronics or equivalent. Candidates must 
also possess an FCC General Radiotelephone operator's 
license or NABER Certification. Shift work will be required. 


The Successful candidate will become a resident of the City of 
St. Louis within 90 days after employment. 


apRock Communications has created the formula for not only 
iting top-notch professi , but for assuring they go places in their 
ers.;.by staying right here with us. Extraordinary growth, the latest 
schnology, and compensation that keeps our employees satisfied, 
= coupled with our family-feel, supportive environment, are why our 
“people are moving ahead instead of moving on. Opportunities exist in 
~ Houston, TX and Lafayette and New Orleans, LA. 


RF Technicians 


‘These individuals will be responsible for providing support to on-going 
~-Service-related activities, installing/maintaining CapRock and customer 
“equipment; service callouts, and other assignments as instructed. 
“Requirements include knowledge of 2-way MW and Satellite RF 
ystems and voice and «data telecom systems. Must also possess 
essionalism and excellent customer service skills. Knowledge of 
com test gear Computet Cisco certification a plus. 


Qualified candidates should submit a resume to: 

— St. Louis Metropolitan Police Dept. 
Human Resources Division 
1200 Clark Ave. 
St. Louis, MO 63103 
EO/M/F/V/D 


Careers at Day 
Wireless Systems... 


22 Ourcomprehensive benefits package features stock options, 401 (k), 
‘:health/dental benefits, as well as career development and dedicated 
“waining programs. Please email resume to tevans@caprock.com 
(Emails with position title and tocation listed in the subject line will be 
given preference). For more information regarding our company and 
: : other opportunities 
available, please 


l a : : visit our website at 
3 % www.caprock.com 
é a1 vn EOE. 


we'll give you the future. 


Join the leading provider of 
wireless communications on the 
West Coast. Visit our website for 
current job opportunities, 


mes Omn=o> 


COMMUNICA 


www.daywireless.com 


DAY <.. 


WIRELESS SYSTEMS 


What wireless wonder can we perform for you? 


¢ 


Check out our Web specials! 
www.radiocomm.com 


«Wholesale prices to Dealers Only. 
*Self-servicing users welcome. 
*We carry a wide selection of both radios and 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


¢ Technicians e Engineers ¢ Managers ¢ Sales 
Send resume fo address below 


Check web page for immediate openings 
WWW.PERSONNEL1.COM 


~., PERSONNEL RESOURCES, INC 


eM P). Box 14870, Cincinnati, OH 43250 
Since 1989 E-Mail, Careercom@ AOL.com 


@ 606-491-5410 FAX 606-491-4340 


Oo accessories for your convenience. 
7 sv *We have a Flat Rate Repair service. 
We sell and install MX-COM boards. 


er 800-726-9015 * 612-808-0069 
VALUE-ADDED Distnbutor of fax: 612-808-0087 


Communications Products. email: sales@radiocomm.com 
Circle (103) on Fast Fact Card 


Your Full Service, 


Electronic Technician BUY & SELL: 


Large Metropolitan dealer is looking for an F 
experienced Electronic Technician, Previous LTR-BOOMHz & SOOMHZ EF Johnson « Kenwood * Uniden 


experience working on two-way radio MOTOROLA 


communications systems, includin ; UHF = VHF * 800MHz » SOOMHz _ 
installation and maintenance is required. * Mobiles « Portables » Repeaters * Amplifiers = + Transmitters 


Salary commensurate with qualifications 1-800-786-219 
eer vipecirice: Penetty onereruone toy ERLING — 203. Chestnut Street » Mckinney, TX 75069 


Mobile Radio Engi ing, Inc. : 
he haan ke SSOCIATES INC. Fax: 972-562-7957 


Golden Valley, MN 55427 Navawide Purenasing of Used Mike Malone 
e-mail: ddavey@visi.com eh coo www.usedtwoway.com 
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equipment for sale 


Radio Programming Cables 


HT50 and the Radius P100 Models. . 


Compatible Motorola® 
Radio Programmers 


PA-I Programming Adapior...$139.95 


* Compatible with "RIB" unit 


HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. (connection on topo of radi). “$85.2 || * Rugged stool case. 


MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860)... 


* Power LED. 


xa. (ee M100, M206, M208, M214, M216, M400, GM200), “SM10, SM5O. ... 59° || PA-I! Programming Adaptor.,.$159.95 


STX, Ss ™X Gemini, "STX 821 trunked portables. 
SABER and System SABER. .......... ‘a 
SPECTRA Low and Medium Power Unit 

.. SPECTRA 100 Watt and High Power Units. . 
SYNTOR 9000 and 9000E Radio Line. ......... 

.. Radius P 50 Plus. 


..... R100 Repeater. ... 
.. MCX1000. 
.... Cloning Cable for the Moto! 
.. GP300, GP350, and P110 Models. 


* Contains rechargeable NI-CAD Batteries: 
Perfect for fleld usa and Portable, 
Laplop & Nolebook Computers. 

* Status LEDs: Power On and Charge. 

* Power Switch. 

* Power / Charger Included. 

= Runs for 8 continuous hours, 
from a full charge. 


PA-III Pocket Programmer...$189.95 


* Micro-Size Design for Convenient. 
Portability and Field Use. 


... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. 2 f° Uses Surface Mount Techn 


* Rechargeable —- Works hd 


pi HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (con on one charge, 


aa Visar Unit. 
we Cloning Cable for the Mato 
. ASTRO SABER and SABER SI. ... 


1. HT750, HT1250. 


[| RG [PE 


Polaris industries Inc, 
470 Armour vi Le Atlanta GA 303 
FAX 404,872.1 


Polaris Industries Compare These Important Points, Before You Buy! 
Tech info: 404.872.0722 « We Accept; American Express, Discover, MasterCard and Visa. 

Into: . . + Professional Users Guide with Detailed Photos Included with All Radio Products. 
www.polarisradio.com + Compare Polaris’ Features and Quality, Don't Accept imitations! 


All CCIl 


Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications. Inc. 
Waterbury, CT (203) 575-9008 


*WE SHIP ANYWHERE IN THE WORLD « 


ONE WEB SITE - ONE SOURCE 
THE ONLY SOURCE YOU NEED 
WWW.COMMUNICATIONSWEST.COM 
2-WAY RADIOS 
BATTERIES 
ACCESSORIES 
TRUNKING SYSTEMS 
INMARSAT 
ANTENNAS 
SPREAD SPECTRUM LINKS 
AND MORE!! CALL TODAY! 


¥ Oo 
KENWOOD {com 
Radiuy MOTOROLA 


Special State & Lacal Gov. Discounts 
1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 
E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


* BATTERIES * EXPORT ITEMS * ACCESSORIES 
SVYNNALNY * SWALSAS ASANHNL © SLYVd 


Circle (100) on Fast Fact Card 


“MODELS AVALIABLE: 


VHF 130-175 MHz to 500 watts output 
230-280 MHz to 100 watts output 


UHF 400-512 MHz to 350 watts output 
800-960 MHz to 200 watts output 
847-599:1213""¥" FAX 847-599-1920 @=' 


sales@vocomrf.com + www.vocomrf.com 
Circle (101) on Fast Fact Card 


-+-+ ¢ @ 


Large quantity of Motorola MCS SM- 120 


2000 Model 2 mobiles. Model SPECIAL PRICES and in STOCK! © 


MO1HX+824W (MO1UJM6PWAN). Mobile Radios 
Excess inventory never used,| | UHF 450-470 MHz VHF 150-174MHz 


original packaging, latest firmware Features: 

upgrades. Units are approx. 3 years 16ch operation All-Channel Scan 
old. Call Bob Chapman at Conectiv 

Power Delivery (302)283-5835 or e- 

mail robertchapman @conectiv.com 


25 or 40W TX Power 
All SM-120 radios include Plain mic, 


—_. power cable, mounting bracket 
Inte C Books info@nsiradio.com 
by enw Ee www.nsiradio.com 


‘ NSI_ Communications 
internettelephony.com 77-| Tel: (206) 870-0888 
| | che | Fax: (206) 878-4212 


‘SH4-120 Iraclomnarks of Malorals Inc. 
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UP TO 75% OFF SUMMER 
CLEARANCE SALE 


15 Centracom | & Il Systems & Parts 50% OF oc. 
50 MOT 9100-II Mobile Data Terminal ............_... From $195 
100 Spectratac Voter Recelver Any Band ....,...,.,.... From $250 
200 Agrotron Pioneer 1000-2000 YHF/ACSB Bases, Rptrs & Mobiles CALL 
160 Mot & GE Tone & DC Remote .................... From $50 
50 GE 1-9 900 MHz BOW Digital Paging TX & Repeater... .... $995 
20 MSF-5000 UHF 110W Repeater... ce From $995 
2 MSR-2000 VHF 110W Base/Aptr .................. From $795 
6 Darcam 9000 Link Regie ww... ees... From $350 
150 Micot Base/Rotr 60-375W Any Band ............... From $495 
40. Mitrek/Mocom 70 Base 15-100W Any Bend ........... From $50 
40 EXil Base/Aptr 30-60 AnyBand oo... eee. From $95 
20 Masts Il Base/Rptr 60-100W Any Band.............. From $495 
1 Ranger Base Table Top 100W VHF ......,, (aaiyss SOS 
300 Micor Mobiles 100 Any Band ..................,. From $50 
100 Mitrek 40-100W Any Band oo... .. ses ee eee.» From $50 
4 Spectra VHF VQOW occ eee ee cea e enews « PROM $495 
75 Syntor X-$000 UHF 100W o.oo. eee ee FeO $95 
100 Syntor X 40-100WV Any Band... 2... ... From $95 
20 Spectra SOOT 15-B5W eee cece eee From $195 
50 Maxtrac 8007 15-J6W oo. cee eee ee ee Prom $80 
100 Mocom-70 60-100W Any Band ................,...From $50 
300 Mastrll 75-100W Any Band oo. cece ecco ee ee From $50 
100 Delta SSX B0-100W Any Band... ... From $50 
100 EXH 30-400W Any Band ..... . From $50 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
Orders & Bids: 800-423-3858 
FAX: 501-676-2475 
www.barnettelec.com 
Call for info, or email bobb@barnettelec.com 


Info: 501-676-5506 _ 


VISA & MC Accepted €3 
NO COD's Xd 


VHF UHF Voting aux receiver... 

MASTR Il VHF/UHF 100/250w Sta. 

FLAT RATE REPAIR S-990 & 5-950 .. isaac bpeats 

ASTRON RS12A Black PS. NEW ...... 

MASTR Controllers .. 

RCN 1000 Remotes z 

IDA Control Shelf, new trom . 

EDAC RANGR mobile, new boxed 

5990 128 ch head w/warranty . 

$950 128 ch head wéwarranty . 

$550 Sean control head mint 

Phoenix-SX 16Ch VHF wiace. .... 

MLSHO40 /041 VHF MLS w/ae 

MLSL160/161 30-42 w/acc 

RANGR 1000 NEW UNITS, ODD SPLITS 

CHECK THEM OUT AT OUR WEB SITE 

MVS 150-174 wracc. .......- me) 

GE Rapid desk charger wiMPAJPCS/LPE/MIRKC insert 

KPC 300 Ericsson VHF & UHF Port. ............. 5 

KPC spk/mic w/ cioled cord mint 

MPA/MPD Std. rate chargers 

Rangr 30-42 less acc. 1OOW 

Delta-S 450-470 less acc. 100W 

Delta-SX 150-174 less acc. 1OOW ...... 

Delta-S 42-50 less acc. 110W.. 

Delta-S 42-50 less acc, 60/w..... 

Delta-S 29-36 less acc, 110w.... 

MASTR || 150-174 / 29-36 11 

MRK/MPA Spk/mic/ant less ant ne: ren 

NEW LONDON TECHNOLOGY 
752 Alum Springs Road + Forest, VA 24551 
Tel: 804-525-0068 © Fax: 804-525-0078 
www .newiondontech.com 
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equipment for sale 


mS 


Ca Today For Your. F om 
Catalog! 


Www. antenex.com 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630)351-9009 


Antenex Inc., 2000-205 Bloomingdale Road * Glendale Heights, Illinois 60139 


Circle (102) on Fast Fact Card 


Looking for a replacement 
for your Plectron receiver? 
Look no further than the 

ALERT by REACH. 


¢ Over 2 Watts Audio <<a 


«RSO RR 
* Tone/Monitor Capabilities 


Gea) 


1-800-445-0007 
www.veetronix.com/reach.html 
Pagers also available 


Let us put YOUR 
advertisement here. Increase 
your visibility in the mobile 
communications industry! 
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equipment for sale 


ae pers extend hand-held. ES Deal ae fo nee meh “power mobile 


CPU Pm Cor Toms Tx Cor Tk Opi 


\— Rptr —+— od 4 


ea, PURC 5000 Bases, 900 MHz CaSJLB1101A 
WE hea MICOR PURC Sases, S00 MHz, C75J2B11014 
BUY bil, SMARTNET Trunking Controller. TSO76A 
AND SELL Sea, MICOR Aptrs, 00 MHz, CSSACB5S103AT 
a. TXRX 5 Chaanei Camb 
USED a GTX, B00 MH? M1TUGDECBIAN RADIUS - RADIUS - RADIUS 


ITC SOLEMN 2s, taxi Axc, 209 Ms Cony D3SKRT ALAR NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 
EAE NPM 20+3 RADIUS F200, +90 mite HssRFUTIZ0B SP50 - PI1O - GP300 - P1225 - SMSO - M130 - MI225 - GM300 
ITSM Gea WARATRAC. 480 MHz, T74KTA 


TIRE (22 N08 Comm. Ape. 480 why. coamcesicssy | A MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 


ORTON 201. 100 Repeaters, 460 Miz, 1150160 
MPONGCMEE (200. SvtTOR x 8000, 480K. T7#KEITJO4RK HT 1000-MARATRACS-SPECTRA-STX-MTX8000-PP 1 000X-MAXTRAC-MTX800 
a. SYNTOR X 9000, 460 MHz, T34KEJ7J04AK 
a SYNTOR, 460 MHz, T445RA3200 


SCHAEFER fie io a ba @ SALES: 800-545-7748 + FAX: 703-830-8710 


RADIO CO. o 0, 460 MHZ, MAdDGC2OC2AA 
130 West [aEEEea 12 460 WHz, D34DG20C28A Rad oO WEE SS BER 


Ba 260 MHz HI4TT¥31 104 
UCRS GMM 203. N1T1000, 460 MHz, HA4GCU71008M ZV OCSS, MC: http:/iwww.radioexpressinc.com 
PHM ER ae {26a MARATAAC, 155 MHz T7aXTA?DAZAK 
D iA SYNTOR. 155MHz, TBISRASDD0AK 
enver, 53aa. MAXTRAG, 159 MHz, D&aMJA73A5CK Circle (105) on Fast Fact Card 
50622 a. PAG AT, 155 MHz, H13TTY31108 
MARATRAC, 48 MH?, TBIXIATOAZAK 
PHONE: MITREK, 48 MHz, T81Ju&4000 
(319) MICOR Base, 37 MHz. C71RTB1406 
ea MARATRAC. 37 MHz, TBIXTA7TASBK 
984-6115 MAXTRAG. 39 MHz. D51MJASZASAK 
7 MITREK 8; MH2, 17181490 
FAX. ea MITAEK, 35 2, T8tJAAINODK 
(319) wa. SY¥MTOR X. 43 MHz, T71VBJ?204 
984-6220 1GQea Motaraia SYSTEMS 90 Sirons 
€ WANTED: RADIUS Mobiles, Portables, & UHF SYNTORS 


Communication Test Equipment 


IFR Comi20. ......... $13,000 IFR SO0A ..........00.00. $3,900 
Motorola R2012D...$10,000 IFR 1200.0... $5,500 
HP 89200... $9,750 IFR 1200 Supers ..... $8,750 
Marconi 2955 ........... $2,750 IFR 1500.0... $6,500 
Sage 930A................ 


used Motorola 


EML will buy your used test equipment. 


Visit Us at Booth # 1076 at the IWCE Show 
We accept: @ em 888) 846-4614 © www.em/1.com 
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United Communications Corporation 


Formerly McManus 


1-888-763-7550 


ox ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 
Price 
ithe en ir To Male W ben 
ins Gone 1 a8 rem SCALS © 
10 NORTEL Sept STS Arcennzs (Lieused) 002 O 
0! hop AVONTER 6 Ghz Het } StnDy Orgy: Rano (DSHASNE Soo 
o TIRA Standby Digits Radio 


Radio (OS3-45m1B) $7000 4 
30 MOTOROLA MAXTRAC 600 Mhz 85 $190ea 
30 GE G-MAAC Be 


Rockwet!-Collins MIRB-2 HOT Say é ee \Perterminaly 
Pt Motorola ae Crannel Moderns ht 

4 MOTOROLA MSF 5000 UHF RPTRS 100 i EPnoni Tyne 
‘a Motorola Staiyies Term Cards MLN628 
06 Ledracom ft Corsates. tess CEB 
” pasa |i edaemlag hay 300 chan! 


TY “ 
0 Granger OT L 7300 Chane! Moder ns with EARS Snag 
1000 Assorted Toltats tetu ling ihodules 

40 DTL-?7300 Shelvus jadd-or 


www.mrtmag.com 


We're Back! I!!! 
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BUY ¢* SELL *+ Trade 


JUST ARRIVED ***** MIDLAND MOBILES 
Lowband, VHF, UHF -- Front and rear 
mount -- Accessories also available. 


Large selection of MASTR || Bases & Repeaters 
on Low and High Band & UHF 


GE MASTR Ii and Mot Micor Base Station Cards 
-- 20% off our already low prices 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
-//members.aol.com/cwwolfe.com 


OLFE 
COMMUNICATIONS 


http 


Ss) St 


Pasker ie 
Printina 


equipment for sa2aie =—— 


MOTOROLA 


Authorized Paging Distributor 


* TI or subrate multiplexers 
* 960-MHz radios 


* Send digital thru analog microwave 


We provide the tools: 
You satisfy your customer. 


Mot. Maxtrac D34MJA73A5CK 


SNS INE cao oneciseeevcgissboe . $200 each 
Maxon CM - 4020 30Watt 4ch__ 
MROCR sis soca sscnsectinghbeabntenpasye NEW $100 each 


PrP oD wo 


1.ER, Service Monitor 1000A 
good cand. not WOFKING ...... ccc, $1,000 
CALL PAGER NO: 617-685-6294 
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equipment for sale 


USED EQUIPMENT 


BLOWOUT 


SAVE on Thousands of 
Used Items in Stock Now 


Lots of New Two Way Radios! 


| For immediate delivery 


. at the very best prices! 
KENWOOD YAESU Wrertex Sony 


CONMUMICATIONS 


Prices Starting at $59! 


Programming hardware kits $89.00 | Free Items in 20+ 
Icom repeater maker kits $79.00 | Radios Ordered! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Portables, Mobiles, Repeaters, 
Base Stations, Tone Remotes, 


Coax Cable: Belden & Heliax 


Conventional and Switching 
power supplies: Astron & Samlex 


R.F. Test Equipment: 
IFR, Bird, Optoelectronics, Ramsey 
Connectors, audio accessories, batteries, 


solar modules, R.F. amplifiers, Lightning 
protectors, trunking panel, interconnecters. 


Power Supplies, Batteries, 
Service Monitors, Pagers, 
Accessories and More... 


2 *)|TelePath. 


49111 Milmont Drive » Fremont, CA 94538-7347 


1-800-292-1700 


10' tower sections. Prices start at $33.00 


Duplexers Syscom, Decibel; Wacom, 
prices start at $129.00 


i "lr CVT 


echt gy a ayou EL PASO, TX 

or (510) 656-5600 + Fax (510) 656-2114 7282 NN SASL apo.06s2 ee Caalodigrqy ggg dat PRSANO DR 

Visit us on the Web at: www.telepathcorp.com Emll acon (noes fil ener Be 
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COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


SPECIAL OFFERS on MOTOROLA 
2-WAY RADIOS 


All radios are BRAND NEW and eGP300 VHF/UHF 
come with factory warranty and , 


1814 Hancock St. : ; 16Ch 
Gretna, LA 70053 genuine Motorola Accessories. 
504-361-5525 (in LA) - 800-237-6519 eSP50, VHF/UHF 
FAX 504-361-5526 . a 
Payments: COD or Terms-On (starts $255) 
Approved Credit. 
Delivery: Within 8 business ¢Portables, Mobiles, 
2 £ s ” days in most cases. Trunking 
LY & et Accessories: 


HNNS008 $40 
HT750/HT1250 Battery w/ belt 
clip 

(minimum qty of 100pc.) 


Motorola, Uniden, E.F, Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 


COMMUNICATIONS 


Sales: 800-410-3669 
817-568-8550 
Fax: 817-568-8023 
E-mail: appliedmic@hotmail.com 


AMI 


1-800-880-2250 
(applied micrologic, Inc.) 


FAX: 972-278-5085 
Garland, TX 
http://www.delta-twoway.comm 
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—_—— equipment for sale 


FOR SALE H-P-8920-A 


DIO SERVICE MONITORS 
UANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H+P-8920-A OPTIONS 2/3/4/5/13/14/50.......$8900 
(6) H-P-8920-A OPTIONS 2/3/4/5 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10........... $8900 


500KHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 » FAX: +1 925-229-2035 


http: //www.best.com/~rfimage 
E-MAIL: rfimage@best.com 
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Sacramento Communications Surplus 
Motoroloa STX H35INCS1708N 3 button display BOO MHz 
Type I conventional .. woe .- 
14 Kenwood TK431 900 aH ry portable no bart no chege z 
04 Standard HX-482UT UHF 450-470 MHz LTR/canventional . 
w/ rapid chegr .......... 
20 Motorola MCX 100 VHF 10W 16f dash. mount, w/DVP (HOS) 
25 Motorola Mostar D35TLASGOODK BOOMH? 15W 165YS .... 5 
16 Johnson 8700 BOOMH2 LTR 15W ,, 
20 GE Delta/Ranger DES Yoice Guard 19434890901 ~ 
01 Motorola ere ¢ Finder Plus Paging System w/ 3 
model HES4PFPOLIAS 464- SOURHE..” 


5 for $100 
a. S75 


03 Motorola System 9000 Siren Control niN1 1858 
01 Telewave TX UHF Combiner K-101-40$-4TRM 406-512 MHz 4 
chansel -- will tune on your freqs ... - $2800 
50 Motorola Micor/Mirtek/Syator OTME ‘mic oy 
bo Buss heavy duty fuse holder HE}-B8 w/sc 40 fuse (NOS) ... 
Zetron Medel 15? multi format digital encoder (NOS) 
ot Motorola Radius R-200 25w UHF 450-470 MHz PL OPL ...... 
Qt Motorola Micor Pure UHF 450-470 MHz 75 w Paging 7. 
(64281 106A ... 
04 Motorola Micor Pure @93IZB106A 3?0w V 
02 Motorola Micor 72 MHz Repeater C42R(B61058 
0} Digital Microwave Corp 17/19 GHz TX/RX 
DYH6MOMC10-03 w/ outdoor Cabinet ....sssseersenere 
01 Glenayre 1205 Radio Telephone Terminal 
01 Glenayre 3000 Paging Terminal 
01 Zetron Model 4042A 3 position Dispatch Console-Complete .... CALL 
10 Motorola Micor (64RCB310S8T 7Sw 450-470 MHz PL reptr... $1200 
02 Motorola Micor COSRCB319681 75w 670-490 MHz ........... 
repeater 4 user PL ice 
10 Motorola Micor C71RCB31058 100m 42-50 MHz 
wtermittent duty base {unified chassis) 
180 Standard HX-5821 BOOMH2 LTR Porabie 10 sys. 
BO SEA 220MHz ESP 1000 reptrs & Trident Controtiers 
40 Standard HX-580-800 MHz LTR portable ... 
21 Johnson 8640 900 MHz LFR mobile w/ ace 
75 Matorola MTX 8000 HO1UCCG0BIAN w/ rapid charger 
50 Motorola MTX-800 Single System w/ rapid charger ... = 
100 Motorola Saber 1 UHF 450-470 Mhz 12F 4w w/used bat... 
20 Motorola Visar HOSUCD6B1AN 800 MH2 trunking Type t t 
W/ tapid Charged ...--.-r----e-eremre 
42 Kenwood TK-353 UHF 450-470 mie i R/C ventiona 
Alpha Display, Scan, weg ao er 
07 Zetron Trunking Controllers 42 
03 Zetron Trunking Controllers - ” Neget a. 
$0 Motorola Saber Speaker Mic Model NMN6128C 
50 Motorola STX Speaker Mic NMNGIS4A eatocetne 
50 Motorola STX Speaker Mic NMNGIITA .......s.ssseseeeeecnrne rer — $50 
125 Motorta HT-1000/MTX S000/MTS 2000 spkr mic NMN693B ......... 
17 Motorola Maratrac VHF 110 W A2/A7 Heads w/acc . 
40 Johnson 8615 800 MHz mobile w/o ace .......... 
30 Motorola Maxtrac LS BOOMH: LTR inobile w/ace 
7% Motorola Maxtrac 81/85 800 MHz mobile w/o a 
74 Uniden MR+8100 Punlic Safety Scanner ch Llosa & 
20 Motorola Mitrek L10W VHF w/ace ,, 
50 Motorola Mittek 40W UKF w/ace .... ‘ 
6 Stancerd RP71K 800 mhz desktop tepeater mesial 
2 Motorola MTR-2000 VHF 100w repeater .. 
2 Motorola Mica: 800 mhz repeater C7SRCBO1O5AY 
2 Jobnson PPL series 460 mhz repeater 
,] 
] 
1 


Johnson PPL series 490 mhz repeatet v.00 

DE Products DB4200 800 mhz duplexes 

TE systems SB14HR 200 mbz repeater amplifier ... 
2 Midland 70-055C base station 42-50 mhz ........ 
10 Motorola Maxtrac 800 D3SMWAGB7BK w/ acc .. 
Lot Mise Midland Mobiles LB. VHF, UHF, 800 mhz . 
WANTED: MOTOROLA MIX-8000/9000 


Toll Free: 1-800-811-4241 ° Ph.916-782-1225 
Fax:916-782-9588 ¢ web site: www.sac-surmlus.com 
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VERIFICATION WITHOUT 
COMPLICATION 


® Decodes POCSAG 512, 1200, 2400, and Flex 1600, 
3200, 6400 (bi and quad phase) 


@ Serial Port for RS232 Device, 
Video Display Terminal, Modem 
or Computer Terminal 


For paging solutions call Hark at: 1-800-367-4275 
or visit our web site at wwwharksystems.com | PSE 


2675 Lake Park Dr, N. Charleston, SC 29406 PHONE (843) 764-1560 fax (843) 764-3692 
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* BOARDS ¢ STRIPS * ACCESSORIES *» ELEMENTS «REEDS» 


PCl — KAAR GOMMUNICAT ON INC. 
S$ Specials of the month $ 's back, formerty of Electronics 
GE ie 36-50 range 40W wiaccessones __ 

A 40 walt UE 450, 470 renge 4 lneq. loss accees 

GE Exect if 40¥¥ table top base high band or low band as 
Motorola systems 90 control haads 4 freq. and many ‘ath tions . 
GE MLS mobiles band, with mic & bracket ..... LR 
GE MPA Portable 16ch high band with antenna & battary 
Motorola Mitrek T34.A 40 watt UHF 450- 470 Beer 4 freq. ‘less access 2 
GE PHOENIX Mobile NSHH1W40TB—high band dual pronty scaniyrey case with accessones - 
GE PCS Portable 476-490 range w/battery & antenna 5 2 
MOTOROLA Mitrek 39-50 ra 1OOW wiaccessones 
REGENCY Mobile model BTH201 high band > 
MOTOROLA Micor 42-50 range 1 fangs 


* TRADE « 


* SELL 


* BUY 


* SG33u « SLNSW313 « S3SIHOSS3I9V + SdIdLS + SGHVOS8 = 


New Hampshire Communications 


GE Masi Il VHF 110w cont duty amplitier, new orice $3500 $800) Mot Maxar 80 mobiles. 36-42me, 60w, w/accessories 
NEW GE battery back up kits, list $783 $11Sea] Mot MaraTrac 110w VHF mobiles new in boxes w/accessories 
GE Masir 11 110w VHF cont duty base station, tone remote $1,795] Mo! Maralrac 100w mobiles, 36-42me¢, no accessories 
GE Mastr 11 100w cont duty base stalion 36 to 42 mc $1,295] Mol Mitrek 110w mobiles, 30-40me, accessones & PL 
GE Mastr |] VHF 110w, continuous duly tplr, tone remote $1,595] Mol Mirek mobiles VHF 110w, accessories, PL 
GE Masir |] UHF t00w, cont duty rptr, w/duplexer $1,695] Mol Milrek iow band mobiles, 30-40mc 60w, accessories 
GE Mastr Il VHF 110e cont duty rptr w/voter & aux revt $1,995] Mol Mitrek 60w VHF base station, PL, 4 freq 
GE Mastr Il Base station. 42 10 SOmc $1.100] Mot Mitrek 60w 30 to 4Omc base station loca//remote contro! 
GE Masts lt VHF auxiliary receivers $3252} Mot Mucor mobiles. 100w. UHF, accessories 
GE Phoenix S UHF mobiles, accessories, 2 freq .. $167e3 | Mot Micor 100w mobiles, 42 to SOmc. accessones 
GE Phoenix SX mobile. UHF 16 freq, accessories $187] Mot Pac-RT VHF repeaters - 
GE Executive || base slation, 36-42 me w/ desk mike $175] Mot Mocom 70 base slation 30 lo 36mec, 100w 
GE Executive Il mobile, 100w, 36-42mc, accessories $157] Mot Mocom 70 100w mobiles, 30-26, accessories 
GE Delta SX 110w VHF mobiles, accessories $395ea| Mot Mocom 70 VHF base station, GOW, 4 Ireq 
GE Deta SX 110 160 channel, VHF mobiles 825 heads w/ access $595ea| Mo! HT1000 UHF 16 freq scan portables 
GE Detla base stations 42-50mc, desk top or wall mounl, 100w Mol 171000 6 unit rapid charger 
Jone remote, 4 freq : $895ea | Mol MT1000 6 unit rapid charger 
GE Delta VHF base stations, cesk top of wall mount, 110w Mol 11600 Remotes, OC 


Catalog Available...If you can't find it, "ty us! Call (973) 772-0704 or fax 973) 340-1902 


ANG « 


TITAS « 


«J0VHL> 


$167ea 
$995e3 
$157ea 
$195¢a 


tone remote, 4 treq $89S5ea| NEW Kenwood TK-200 VHF Sw. 6 freq portables 2 tor $100 


GE $825 control neads $25fea| NEW Kenwood TX-760HK VHF mobile. 45w. 32 chan sean 

GE S550 Scan heads $175e2| NEW Kenwood TK-860HK UF 35w. 32 chan scan mobile 

GE Rang! 60w mobiles, 35-50me accessories $295ea| NEW Kenwood TK-260 VHF porlable. 4 req whatlery, ant, Sw 

GE Rangr 110w mobiles, 29 10 35mc oF 35 to SOmec, access ... $395ea} Decibo! Products Duplexars VHF GE P/N 19D402955P5 

GE Rangr 100w UHF mobile w/accessories ; $557 freq band 150 to '60me, ireq spread 2 ta 12me 

GE Rang: base stations, low band desk lop of walt mount. 110w NEW Maxon Programmer, Model SMP-4000C wiinstruction book 
29-35mc or 35-5S0mc, tone remote. 4 freq. your choice $205] Communications Products UHF Duplexer. 406-470 MHZ 

GE Monitor recervers, VHF $952a} Phelps Dodge UHF Duplexer, Cat. No 526-5-SR 

Mol Flexar 40w UHF repeater w/ duplextr $285} Standard Model GX3000 VHF base slalion w/desk mike 

Mol Syntor XX 110w VHF mobile w/ accessones $225] Hameg 20 MHZ Oscilloscopes, HM 203-5, very cioan 

Mol Syntor 110w VHF mobile w/ accessories $1351 Midland 60w UHF mobile. M# 70-668, accessories 


NH COMMUNICATIONS Co. 
P.O. Box 5342 * Manchester, NH 03108-5342 
Tel: 603-668-3004 
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$40 
$400 
$350 


equipment for sale 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com _ (1-888-469-3832) 
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TRINITY RADIO 
USED RADIOS at Low Prices! 
* MICOR *GE 
* MITREK *RCA 


FOR SALE 
10 GE PSX, Phoenix S, SX UHF ........... 
2 GE Mastr 11 Comm Rptr w/dup UHF ... 1500 
1 GE Mastr II Base/ Rep 42-50 MHz ... 1350 
CALL DAVE 800-S00-8055, MN 
DSCHMID@LAKES.COM 
/VILLA.LAKES.COM/TBONE 


Delay Timer 


Dp 7 } 
Programmable fimer 


* PORTABLES * ACCESSORIES 

* MOCOM 70 * TONE ELEMENTS 

*MAXAR * CHRYSTAL ELEM 

*RPTRS * BASE STATIONS 
(940) 433-5452 + trinity-radio.com 


HTTP:/. 


Battery Protection Device 
Low Voltage shuts down load 
Allows retrieval of incoming messages 
For Two-Way Radios. Mobile 
Computers, MDT, Cellular Phones. 
Mobile Vidco System 
Designed for Public Safety Vehicles & 
Industrial Communications Systems. 
30 AMP 12 Volt DC 
Low voltage detector (11.5 V) 
Over voltage protection (16 V) 
Built-in diagnostic LED 
Sealed for moisture and vibration 
Reliable and accurate 
Compact - Easy to install 
Low cost 
One year warranty 


AC/DC INDUSTRIES 


P.O, BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 » Fax: (281) 933-1001 


rentais 


e-mail: globe a brokersys.com 
web: www.acdcindustries.com 
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PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 * VISAR—$110 
HT600-$48 * MOBILES—$25 * SABER—$55 
HTSO—$50 * STX—$35 *» SPECTRA—$35 
PROGRAMMING INTERFACE—S95 


ROADRUNNER COMMUNICATIONS 
11-C Harts Lane + East Brunswick NJ 08816 
Phone: 732-254-3232 
Fax: 732-698-0555 


014-130-2424 
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Oe ae Ten years of great 
service to you! 


Call for a quote. 
We'll make your next 
project affordable. 


www.mosscom.com 
800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* intrinsically Safe 

¢ Full Line of Radio Accessories 
¢ Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


tower space 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 
Environmentally controlled 


’ equipment enclosures, back-up power. 


RF engineered sites, Secure 


Premiere sites in Metro Chicago Area-—choice of 
Federal State. Govt. & all Class A Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIDGE. IL 60068 (847)823-7713 


rentals 


ovil mea, Poavati 
| x g@@ “@nad S 
get, 64 8 si & | Qiao 


anhaeell 
Pee a oF 


7» ) aH 
Bs G2 ET Ge 


¢ Motorola two-way radios ¢ Nextel phones 
¢ NEW!! Globalstar satellite phones 


¢ Cellular phones 
DAY & 


and pagers 
e Rent by the day, 

WIRELESS SYSTEMS 
What wireless wonder can we perform for you? 


week or month 
e Dealers welcome 


| Cal 18 5 0 a 


-0 4 wT; D2 toda 


nt Pa 
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trunking 


TRUNKING . 
MOST 
POPULAR 
LTR® 
CONTROLLER - 


Available Direct from the Manufacturer 
Buy Online at: 


www.tridentms.com 


+ CTCSS/DCS Capability 
* Repeater Disable Function 
for Co-channel Protection 
* Easy interface and set-up with most repeaters 
Interconnect Model Available 
- Allows conventional and trunking users 
to share channels 


—e | = — = 
4B TRIDEM! 
MICRO SYSTEMS 
Two Trident Drive, Arden, North Carolina 28704 

(828) 684-7474 + (800) 798-7881 » Fax (828) 684-7874 

sales@ tridentms.com 
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professional consulting’ services 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Build 
Test 


Define 
Design 


Acquire 
Zone 


RCC Consuttants, Inc. 


100 Woodbridge Center Drive, Suite 201 
Woodbridge. NJ 07095 
800-247-4796 

infof@ree.com 
CoMiGes Nistteniwacle AC botertistnenal 


email - 


IDACOM 
6702 Northview SteBoise ID 83704 
BL Seay 3 ing Services 
Fiching fi HAAT «¢ Point-to-Point Profiles 
Manage ishing, for new Countours * Area owas * Tile Maps 
customers? Easy-to-Rea 
Operate Know your SMR Contour Protected Area 
Try MRT Gene Stoker 
a ‘ Ph: (208)338-8002 
Classifieds! E-mail: gwstoker@ compuserve.com 


Fax: (208)383-4159 


Mac 
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repair 


Cardinal 
” Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 


Ph. (847) 797-7820 Fax (847)870-0342 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 
Atlanta, GA 30340 


== &3 
: Phone: 770-451-3264 


www.nselectronics.com Fax: 770-458-8785 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
Suite 110/111 


= Visit our Website: cardinalelec.com @ 
1631 N. Evergreen Ave. Arlington Heights, IL 60004 


Cushman / IFR / Motorola / Wavetek 


Hynes Convention Center © Boston, ‘MA 


services 


Loudoun Communications Inc. 
Communications Systems 
REPAIR DEPOT 


Quatity Service on MicropROCcESSOR-BASED 
MosiLes, PortaBLes AND ConTAOoL Heaps. 


SURFACE MOUNT REPAIR. Most repainS $75 PLUS PARTS. 


FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E, * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 


770-948-9566 


66th APCO Conference & Exposition 
August 13 - 17, 2000 


For information, contact: 
APCO International, Inc. World Headquarters 
2040 S. Ridgewood Avenue 
South Daytona, FL 32119-8437 
apco@apco911.0rg 
904.322.2500 
888.APCO.9-1-1 © 888.272.6911 
Fax: 904.322.2501 


computer software 


Measure SIGNAL Coverace! 


« Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal ate 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 
Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 
Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips” 
www.surveytech.com 
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To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 
For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
See details and download demo from our web site! 


SorrWRIGHT, LLC 

1010 So. Jouet St, Sure 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 + Fax: (303) 44-2811 
www.softwright.com 

@tmall; sales @softwright.com 
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DANGER! 


Advertise in MRT CLASSIFIEDS, or 
get eaten by the competition! 


Call 1-800-347-9375 today! 


www .mrtmag.com 


Nothing we can't ” 


Lenbrook is the largest repair center for all 
amplifiers made by: 
Milcom™ @ Uniden™ @ Powerwave™ 


Contact one of our offices to purchace parts or to 
have your amplifier repaired. 


West East 
1-888-263-5335 central 1-888-750-2677 


1-800-263-4633 


www.lenbrook.com/pseries/ 


Lenbrook_ 


COMMUNICATIONS 
& ELECTRONICS 


eOATABASE OF ALL UNITS 
eAIRTIME & FIxXEO BILLING 
eTALKGROUP MANAGEMENT 
eHUNDREDS OF REPORTS 


Answers... 


Www. GenesiSWORLD.COM 


UNG n ccs icrerti are Kaew fMitaresin’n canara F 


repair 


Quality Two-Way 
Communications Equipment 
Sales & Service 


‘Advanced 
COMMUNICATIONS 


Specializing in: 
+ 2-Way Rodio and Cellulor Tronsmitter Amplifiers 
+ 2-Way Radio and Cellular Tower Top Amplifiers 
+ EDACS Equipment 
+ Custom Projoct & Equipment Modifications 


78 Airpark Drive Phone/Fax (804) 237-8255 
Lynchburg, VA 24502-3757 Toll Free: 1-800-488-7908 


www.odvcommunicationsine.com 


Want more information on 


advertised products? 
Use the Reader Service Card! 


TWO-WAY SERVICE 
REPAIR/PROGRAMMING/TUNING 
* PORTABLE/MOBILE/REPEATER/PWR AMPS 
* COMBINEAS/FILTERS/DUPLEXER 
* MAXON WARRANTY CENTER 
¢ SPECIAL PROJECTS & EQUIPMENT MODS 
* QUICK TURN AROUND 
T.A RADIO COMMUNICATIONS INC 
700 S JOHN RODES BLVD, SUITE C1 
MELBOURNE, FL 32904 


5 


scenreons ae 
ACCUMULATION 

e4URTIME FOR DISPATCH, 
Private CONVERSATION. 
TELEPHONE 

eSee Activity ACROSS 4 LAN 

eSYSTEM PERFORMANCE 


Fax- (903) 561-622 


vorce- 1903! 5GI 6675 
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www.mrtmag.com 


Re-Sellers Wanted 


Seeuink Development Network, Inc. , 
unique wide area two-way radio networking and controlling 
equipment, is looking for qualified dealers to represent its new 
pre-packaged SmartStart real-time,and frequency transparent wide 
area radio system. Designed and configured specifically for radio 
users operating over multiple sites, the pre-packaged SmartStart 
realtime networking system allows implementation in any and all 
frequencies. This is a low cost leading edge system not available 
from any other manufacturer. Large profit potential. Interested 
parties may call 888-412-0005. 


the manufacturer of 


July 2000 


services 


MOTOROLA 492.2%. 
PORTABLE & MOBILE REPAIR 
* Quick Tum Around ¢ Free Retum Shipping 
* Factory Trained & FCC Licensed Techs 


800956795636 


11110 W Oakland Park Blvd, Suite 275, Sunrise, FL 33351 


Minitor II Pager 
Repair Just $32.50 
Price includes all 
Parts and Labor 
5 Day turn time 
' Warranty 
Dealer Price 
800-822-2180 
1300 N FL Mango Rd #26 Fy 
West Palm Beach, FL ae.w 
ru 


Water/Physical Damage and i. 


housing parts not included 


RENTAL MANAGEMENT 


CRI's Rental Management software 
will solve your radio & equipment 
rental needs! 

* Integrated Billing System 

* Serialized & Non-Serialized 

* Sell Rented Items 

* Many Standard Reports 


Cigk= (205)987-1523 


www.crinc.com 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless radio 
communication sites: 


- Human Exposure to RF Emissions 

- Intermodulation Interference Analysis 
- Transmitter Spurious Output Analysis 
- Transmitter Harmonic Output Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- IM Signal Level Analysis 

- Report Integration with Microsoft Word 
- Communications Site Design 

- Site Management Database 

~ Equipment Maintenance and Inventory 
- Interference/Exposure Analysis Services 


COMSITE 
PROFESSIONAL 


Douglas Integrated Software 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~ douglas 
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FOR PEOPLE WHO MAKE SMART CHOICES... 


[ Smart Person ] “SNAP 


yi TRUNKING 


Looking for a brand name to trust? Take a look at ICOM! 
ICOM radio products are well known for state of the art technology, ease of 
operation and rugged reliability. ICOM offers you exceptional personal service from a support 
team that many believe is the best in business. Add it all up and you'll see why ICOM radios are 


for people who make smart choices. 


We are the radio company for you. 


- : ry 
For free literature, call us at 425-450-6088. | é O M 


www.icomamerica.com 


©2000 ICOM Amenca, Inc 2380 116th Ave NE, Bellevue, WA 98004 * 425-454-8155 « The Icom logo is a registered trademark of 
ICOM, inc * UTR* 5 a registered trademark of EF Johnson Company © LMMSNAPMRT600 
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TS-64 $54.95 
Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 tones trom 33,0 to 254.1 Hz 
78" x 1.70" x 25" 


TS-64DS $57.95 
DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

1.25" x 2.0" x 30" 


SS-64 $28.95 
Microminiature O1P Switch Programmable CTCSS Encoder. 
Includes 64 tones from 33.0 to 254.1 Hz 
66" x 1.08" x 21" 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13" x .66° x .227 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


$69.95 
Automatic Morse Station Identifier. Meets all FCC 

ID Requirements. Fully tield programmable 

with included keypad. 1.65" x 1.12" x .35° 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/OCS codes. In Desktop or Rack Mount versions 


PE-1000 $224.95 
Desktop Paging Encoder. Two-Tone Sequential 
other formats available. 7.5" x 7.8" x 2.7° 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs from Two-Tone paging calls. 
1,25° x 2.0" x4 


PE-2P $54.95 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio of olher enclosure. Multiple call capability 
1.25° 42.0" x 47 


tt 
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DCS-23 $59.95 
Digital Coded Squelch Encoder-Decoder. Programmable 
to all 106 DCS codes. 1.36" x 1.18" x 25° 


FILTERS 
Call us for the lowest cost. 12.5kHz channel spacing, 
exact replacement, crystal and ceramic IF fillers for 
Part 90 Refarming- 


TE-64D $129.90 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display 
Great for the Benchtop. 5.25" x 3,3" x 1.7" 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information 


See our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our 
web site at COMMUNICATIONS SPECIALISTS, INC. 
E 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
(714) 998-3021 * FAX (714) 974-3420 
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